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SUBMARINES BEWARE! 

A fast lens catches a GRUMMAN GUARDIAN 
in mid-air close-up. Two versions of this carrier- 
based plane work together to protect ships of the U.S. 
Navy from submarine attack. Some GUARDIANS 
carry powerful detection devices. When these 
“hunters” locate an undersea enemy, more heavily 
armed, bomb-carrying GUARDIANS, like the one 
shown here, come in for the “kill.” 






In each B-36 enough constant frequency alternating current is generated to serve the electrical needs 
of a city with a population of three to four thousand people. This remarkable feat 
is accomplished with Sundstrand Constant Speed Alternator Drives which efficiently transform 
the varying speed of the engines to constant speed for driving the alternators. Aircraft designers are 
now planning on greater use of constant frequency AC power, conforming to exacting 
new design requirements, and saving considerable weight in wiring and in accessories such 
as hydraulic pumps and generators. Proved reliability of these unique 
hydraulic drives can be attributed ti 

SUNDSTRAND 


Sundstrand 's reliable research, expert 
engineering, and precision production. 



AIRCRAFT 

HYDRAULICS 


JNOStBANO MACHINE 



How they bring this plane down 
to keep costs from going up 


B oeing Stratocruisers fly the colors of 
four major airlines— Pan American 
World Airways, Northwest Airlines. 
British Overseas Airways Corporation, 
and United Air Lines. The total num- 
ber of Stratocruisers used by these lines 
is well over fifty. And every one of 
them is equipped with B. F. Goodrich 
Expander Tube brakes. 

One big reason: to keep landing 
costs down. 

Maintenance costs are reduced with 
B. F. Goodrich brakes because many 
parts found in other brakes are elimi- 


nated. Relining can be handled with 
a screwdriver and wrench. Because the 
expander tube braking action covers a 
full circle, the load is better distributed; 
wear is slower and spread more evenly. 

The brake block in the B. F. 
Goodrich Stratocruiser brakes provides 
greater, more even contact between 
the lining and the drum. It permits 
greater brake loading without over- 
heating. And because there are no 
rivets, it uses all the lining. Airlines 
get full, positive braking down almost 
to the metal backing. 


BFG brakes also give extra safety— 
respond smoothly, powerfully to mini- 
mum pressure. They cannot lock or grab. 
They take emergency overloads better. 

B. F. Goodrich Expander Tube brakes 
are a product of BFG research and 
engineering. For help in designing 
them into new or existing planes, 
write The B. F. Goodrich Company, 
Aeronautical Division, Akron, Ohio. 

B.E Goodrich 

FIRST IN RUBBER 





FAFNIR 


In a little over 15 years, the Mid-Continent Airlines has nearly quadrupled the number of cities it 
serves. Its route miles have been expanded from 838 to 4052 ... its personnel from 64 to 1170 and its 
fleet from 7 to 27 aircraft. Throughout its 15 years of operation, this major north-south carrier has 
flown planes equipped with Fafnir Aircraft Bearings . . . either as original equipment or replace- 
ment. Something more than jusc good ball bearings accounts for this 15 year old relationship. It's 
the Fafnir attitude and aptitude ... a way of looking at ball bearings from the user's viewpoint, 
an aptitude gained from twenty-three years’ specialization in aircraft ball bearings. The Fafnir 
Bearing Company, New Britain, Connecticut. 


Fafnir Plya-Seal Ball Bearing, one of the many 
Fafnir Ball Bearings specified for Mid-Continent planes. 
Keeps grease in, contaminants out . . . fully meets Air 



Force and Navy specifications for a 
friction aircraft control bearings. 





Icjmeut- tfeiUoH — specialists in the vital forgings of the internal 
combustion engine since its inception — is today the largest producer 
of crankshafts for the automotive industry and of all types of forgings 
for the aircraft industry. Be it crankshafts and other vital forgings 
for the piston type engines or turbine wheels and impellers for turbo 
jets — there is no substitute for Wyman-Gordon experience. 


WYMAN-GORDON 


FORGINGS OF ALUMINUM • MAGNESIUM • STEEL 

WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS DETROIT, MICHIGAN 


NEWS DIGEST 


DOMESTIC 

Northwest Airlines has withdrawn its 
S18-million suit against Boeing for 
damages allegedly suffered through de- 
lay of Stratocruiscr deliveries to the air- 
line; Boeing withdrew its countersuit of 
about S7 million. 

USAF’s missile range at Cocoa. Fla., 
will be extended to about 1.000 mi. 
under terms of an agreement with the 
Dominican Republic, permitting the 
Air Force to set up missile control and 
tracking installations on the island. 

15th Wright Brothers Lecture will 
be delivered this year by Percy Book- 
bank Walker, head of the Royal Air- 
craft Establishment's structures section, 
who will speak on “The Experimental 
Approach to Aircraft Structural Re- 
search." Lecture will be given Dec. 17 
at U. S. Chamber of Commerce Build- 
ing Auditorium. Washington, D. C. 

Glenn B. Warren, general manager 
of General Electric Co.'s Turbine Divi- 
sions. has been awarded American So- 
ciety of Mechanical Engineers Medal, 
for his "leadership in the science and 
art of turbine design." 

Personal and executive plane exports 
during October of craft weighing 6,000 
lb. and under, empty airframe weight, 
totaled 21, valued at SI >1,054. Previous 
month, 56 planes worth S169.068 were 
shipped out. 

Two PanAm technical observers arc 
going to London to study BOAC's D! 1 


Conduct engineering, flight and main- 
tenance know how. 

CAB proposed final mail rate of 
SI. 45 a ton mile for Chicago & South- 
ern Air Lines, effective Oct. 1 this 
vear, compares with current rate. 

Purdue Research Foundation has 
won CAB approval of its proposal to 
buy Mid-West Airlines for $69,000. 
CAB found purchase would be in the 
public interest. 

FINANCIAL 

National Airlines earned $222,107 in 
July-Scptcmber, the first quarter on its 
new non-subsidy mail pay of 55 cents 
per ton mile. Net income for nine 
months is given as $2,156,722— up 55'- 
from a vear ago. 

Continental Air Lines reports third- 
quarter net earnings of $116,604. with 
nine-month earnings of $526,844. 

Garrett Corp. has secured a $ 16-mil- 
lion loan commitment from a group of 
seven banks to carry increased accounts 
and inventories of its AiResearch Mfg. 
Co. at Los Angeles and Phoenix, Arise 

Sperry Corp. has declared a 50-cents- 
per-share quarterly dividend pas-able 
Dec. 17 to stockholders of record at 
Dec. 5. 

INTERNATIONAL 

Crash of a Deccan Airways transport 
while landing at Calcutta’s Dum Duin 
Airport Nov. 21 killed 16. 



Some of the men who make the wheels 
go around arc shown during a meeting of 
the Helicopter Council of the Aircraft 
Industries Assn, of America in Washington, 
D. C., Nov. 2. Left to right: Donald W. 
Nyrop, CAB chairman; Adm. Emory S. 
Land, ATA president; Harvey Gaylord, Bell 
Aircraft vice president and general manager 


of its Helicopter division (council ebair- 
man-clcct); Frank N. Piasccki, Piasccki 
Helicopter board chainnan and retiring 
council chairman; Stanley Hiller, Jr., presi- 
dent of Hiller Helicopters and council vice 
chairman-elect; Frederick B. I.cc, CAA 
deputy administrator; and Adm. D. C. 
Ramsey, AIA president. 


For the toughest iobs 
pick the huskiest 



The huskier model TrimTrols — 
R-220 and R-174— arc being 
used in increasing quantities 
where great strength and endur- 
ance are required. Rightly so. 
Although these models weigh 
only 3?s pounds, they have an 
ultimate static load capacity of 
2,400 pound-inches and operate 
loads over 300 pound -inches 
through 160° rotation. Zero 
backlash, magnetic brake, ad- 
justable limit switches, positive 
overtravel stops, adjustable po- 
sition-indicating potentiometer, 
and built-in radio noise filter 
are features of these TrimTrols. 

Models R-220 and R-174 are 

identical in performance, hut dif- 
fer in mounting arrangements. 

The newer, lighter TrimTrols 
— R-420 and R-422— weigh 2\\ 
pounds and have an ultimate 
capacity of 1,500 pound-inches. 



ACCESSORIES CORPORATION 
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For more than 20 years 
leading IL$.planes have used 

MACWHYTE AIRCRAFT CARLE 


Building hundreds of millions 
of feet of coble gives the 
“know-how” needed 
for better service 


The skilled craftsmen who have made 
hundreds of millions of feet of Macwhyte 
"Hi-Fat igue" Aircraft Cable are experienced 
in every phase of its manufacture ... in prod- 
uct engineering . . . metallurgy . . . precision 
fabrication. 

Macwhyte "Hi-Fatigue" Aircraft Cable 
has minimum, uniform stretch. And being 
properly PREformed, it lays dead with no 
tendency to twist or curl. When properly 
cut, there is no tendency for wires or strands 
to unlay or move out of position. It is pre- 
ferred by rigging departments ... the men 
who must handle and make cable assemblies 
and install them. It is used by leading air- 
craft manufacturers and airlines. 

Controls made with Macwhyte reliable 
"Hi-Fatigue" Aircraft Cable and "Safe-Lock" 
swaged terminals are noted for their su- 
perior quality to resist wear, and bending 
fatigue. Maximum efficiency, long life, and 
greatly reduced maintenance save time and 


Catalog and lite 


WACWHYT6 COMPANY 

2905 Fourteenth Avenue, Kenosha, Wisconsin. Manufacturers of " Hi-Fatigue " 
Aircraft Cable ■ “Safe-Lock" Cable Terminals ■ Cable Assemblies ■ Tie Rods ■ 
Braided Wire Rope Slings ■ Bright, Galvanized, Stainless Steel and Monel 
Metal Wire Rope. 

Member A.D.M.A. and A.I.A. 


WHO'S WHERE 


In the Front Office 

Thomas G. Lanpliicr, Jr., has been named 
a vice president of Consolidated Vultee 
Aircraft Corp. Formerly assistant to the 
president, Lanphier was a fighter pilot in 
World War II, and at one time was special 
assistant to the chairman of the National 

P. H. Neville has been made president 
and a director of the Lccce-Ncville Co„ 


D. Gilchrist was advanced from chief engi- 
neer to assistant vice president-engineering. 

ginccrmg for Canadian Pacific Air Lines, 
has been designated assistant to the presi- 
dent of the carrier. He joined CPAL in 
1943. 


Changes 

J. E. An 


t Convair's Daingcrficld, Tex. 
: Aerophysics Laboratory, wliicl 
set up as a separate and equal divi 


William L. Parlon has lx.cn designated 

of Aeroquip Corp., Jackson. Mich. 

Charles B. Bunch has been promoted to 
manager of AiRcscarch Mfg. Co.'s Davton 
office, succeeding Harry H. Wetzel, who has 
been transferred to plant of AiResearch 
Mfg. Co. of Arizona, Phoenix, as sales and 
sen-ice representative. Robert D. Sliocn- 
hair has been named head of the AiResearch 
gas turbine and starter sales group, suc- 
ceeding Robert J. Wright, who lias been 
transferred to the companv's Washington. 
D. C., office. Robert E. Palmer has been 
given additional duties in connection with 
the handling prime contracts at the firm's 

°E." a! V dliamT hasbecn made production 
manager at Lockheed’s Marietta, Ga.. plant, 
succeeding S. H. Ncffclcr, who has been 
transferred to Burbank. 

L. H. Bender has been named superin- 

tract administration for Luscombc Airplane 
Corp., Dallas. 

Charles Irons has been appointed Chi- 
cago branch manager for Air Associates. 

Howard J. Graninger lias been named 
Washington, D. C. representative for 
Wright Aeronautical division of Curtiss- 
Wright Corp. 

Thomas S. McCrae. Jr., formerly with the 
Allison division of General Motors', lias been 
named general manager of A. V., Roe 
Canada's Cas Turbine division. William 
n appointed director of 


relatior 


ir the 


INDUSTRY OBSERVER 

► Bristol Aircraft Co. is expanding its present overhaul line for Wright 
R-3350 engines for the RAF's Boeing B-29 Washington bombers. It 
is also incorporating facilities for overhaul of additional accessories such 
as superchargers and carburetors. A mission of seven Bristol technicians 
has been sent to the U.S. to study overhaul line setup at the USAF 
Overhaul Depot, Tinker Field, Oklahoma City, in preparation for the 
expanded operation in Britain. 

► Piasecki Helicopter Corp. still has an ace up its sleeve in the form of 
an H-21 size twin-engine helicopter design, designated model PD-23, 
originally one of the alternates for the arctic rescue competition won by 
the H-21. If CAA insists on twin-engine copters for future commercial 
passenger work, the PD-23 with two Wright R-1300 engines could carry 
4,300 lb. useful load. This figure is for a rescue copter and presumably 
somewhat less with transport seats and passenger equipment. 

►USAF has clamped security- on the huge Boeing XB-52 bomber, and 
no public demonstration is planned when the eight-jet bomber is rolled 
out of the factory. Stationary- ground tests of equipment will take con- 
siderable time, Seattle sources say. 

► By visiting 18 pre-detennined points, SAC's North American RB-45C 
jet photo recon planes can bring back photographs covering the entire 
continental U. S. area. 

► British Overseas Airways Corp. is modifying eight of its Lockheed Con- 
stellations to carry 68 passengers each, in anticipation of its trans- 
Atlantic coach runs next spring. This is eight more passengers than 
TWA is planning to carry in its Connie coaches overseas, although 
TWA's transcontinental coach Connies carry- 82. The TWA overseas 
coaches will carry- relief crews and a hot-meal kitchen. Meanwhile, Pan 
American plans to scat 82 passengers in its DC-6B trans-Atlantk coach. 

► F’ord's Aircraft Engine division at Chicago has started assembly of its 
first R-4360-53 Pratt & Whitney Wasp Major engine on schedule, but 
it is made out of parts furnished by Pratt & Whitney for training. Delay 
is dne to late deliveries of machine tools. 

► British Fairey Gannct antisubmarine plane, powered by double Mamba 
turboprop engine, is slated to be purchased by the Australian navy for 
its anti-submarine patrol work. The plane features a retractable "dust- 
bin," Rousing radar detecting equipment. 

► Bell Aircraft has developed a fiber-glass reinforcement for its H-13D 
helicopter tail rotor blades. It is wrapped around blade roots as a pre- 
ventive against cracking of plywood. 

► Ten new jet engine test stands being built by Allison division. Gen- 
eral Motors, near its large Plant 5 will include steel tanks 44 ft. long 
by 18 ft. diameter, completely enclosing the engine and fuel supply- 
lines, but operated from a control room outside. The new stands will 
include the most advanced type of protection against fire and explosion, 
aimed at preventing recurrence of test stand explosions at Allison, which 
last spring cost several technicians’ lives. 

► Gyrodync Co. of America has a contract with the Navy to evaluate its 
model GCA-2, a five-place co-axial rotor helicopter of 5400-lb. gross 
weight powered by a 450-hp. Pratt & Whitney Wasp Jr. engine. The 
craft, developed with government contract, has now flown in more than 
400 flights and is being modified for installation of internal litters, plus 
newly designed vertical and horizontal tail surfaces for stability. 

► Navy pilots have ferried another squadron of North American AJ-ls 
across the Atlantic to join carrier forces in the Mediterranean. The 
composite-powered carrier-based atom bombers arc rolling out in increas- 
ing numbers after completing modifications resulting from their first 
carrier experience. 
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Washington Roundup 


Slow-Motion Build-Up 

Build-up of air power to 143 USAF wings and 16 
Naval air carrier groups, approved by Joint Chiefs of 
Staff, is bucking a resistance wall in Secretary of Defense 
Robert Lovett's office. Present Administration-approved 
program still calls for a 95-wing USAF and 14-carrier- 
group Navy. 

Crux of the fight: The air build-up will cost too much 
to fit the $50-billion— or less— ceiling the Administration 
has clamped on the 1953 fiscal year defense budget. 

Probable outcome: Administration will go along with 
the build-up, but on a piecemeal basis. The total cost 
won’t be less. It will just be spread out over more years. 
And, instead of achieving the air power JCS thinks neces- 
sary when JCS thinks necessary— by nrid-1954 at the lat- 
est— the build-up won’t be accomplished until 1956 


Canada's Drive for U. S. Orders 

Canada’s going all out to cut its firms in on a bigger 
chunk of U.S. aircraft contracts and subcontracts. 

Since Korea spurred a military build-up program, 
Canada’s defense ministry has been shoveling contracts 
into its plane industry. But now the end is in sight. 

This is the situation: 

• Canada’s three-year. S5-billion defense program puts 
emphasis on air power: making its army airborne and 
increasing the role of air in the Royal Canadian Navy 
as well as building up the Royal Canadian Air Force. 
Out of the S3. 5 billion the program earmarks for hard- 
ware. about SI. 2 billion is for aircraft and parts. 

• Orders have been let for only S400 million. But the 
remaining $800 million, for the most part, already has 
been earmarked for commitment. 

• Even a small cut of the U. S. aircraft program— in con- 
tracts or subcontracts-would bolster Canada’s compara- 
tively small plane ' industry: U. S. armed services were 
allocated SI 3 billion for aircraft purchases last month, 
probably will have another allocation of at least S10 mil- 
lion by next mid-year. 

• Also, as in the U. S., Canada is building up an industry 
base with productive capacity far greater than needed 
to meet its present requirements. 

To illustrate how a small slice of the U. S. aircraft 
program would mean so much to Canada: Compared to 
Canada’s S1.2-bilIion three-year aircraft program, U. S. 
military plane purchases probably will total $10 billion 
a year for several years to come. 

Canada has just established a Washington organization 
to promote more Canadian participation in the U. S. 
defense program, both in direct orders from Department 
of Defense and subcontracts from plane manufacturers: 

• S. D. Pierce, as Washington director of Canadian De- 
fense Ministry, is head man. 

• Roy Peers, vice president of Canadian Commercial 
Corp., government agency handling foreign buying and 
selling, is second man. 

Canada has ordered $221 million in aircraft from the 
U. S. over the past 15 months, but U. S. let only $14 
million in orders to Canadian firms. 

But in announcing Canada’s determination for a shift 
in this balance, deputy Defense Minister M. W. Mae- 
Kenzie cautioned: 

“We must realize that orders will be placed in Canada 


only when there is a sound and logical reason for doing 
so; when delivery dates cannot be met by U. S. firms; 
when facilities exist in Canada that would otherwise 
have to be created in the U. S.; when it is strategically 
desirable to set up a second source of supply in Canada: 
when a Canadian product is more suitable, and, of 
course, if the Canadian price is more favorable.” 

Research & Development Expansion 

Big expansions of testing facilities for rockets, guided 
missiles and faster, higher-flying, longer-rangc aircraft 
arc getting underway. Completion of construction 
hinges on the usual shortage factors: getting technicians 
and engineers, steel, and other short materials. 

But this is what the services arc now moving forward 
with: 

AIRCRAFT TESTING 

• USAF— A $22-million expansion of Edwards Base for 
flight testing of prototypes. This more than doubles its 
present $19-million investment. 

• Navy— A S4.5-million development at the Patuxent 
Center. For its longer-range planes. Navy will construct 
a 150-ft. tower to test radio-wave patterns for long dis- 
tance communication. And for its higher-flying planes. 
Navy will build an electronics altitude chamber for tests 
ranging from sea level to 85,000 ft. 

GUIDED MISSILES 

• USAF— An S8-million expansion of Holloman AFB 
for short range guided missile testing, almost doubling 
its present $9. 5-million investment. 

• Navy— A $9. 3-million expansion at Point Mugu Test 
Center. Development of test facilities is just now get- 
ting into full swing. 

• Army— A S7-million expansion at White Sands proving 
ground; a S1.5-million development of facilities at the 
Cal Tech jet propulsion laboratory. 

• Atomic-Weapon Testing— USAF will double its S8- 
million investment in Kirtland Base, close to the Los 
Alamft Atomic Energy project, for testing USAF appli- 
cations of atomic weapons. Expansion will enable the 
base to accommodate B-36s, B-47s, and all jet aircraft.” 

• Air Defense— USAF will establish a S12-million labora- 
tory at Lexington, Mass., for basic research in electronics, 
radio physics, and other research vital to air defense. 

• Rockets— Navy will make its first investment in facili- 
ties, S2.6 million, at the Lake Denmark rocket station 
since the installation was commissioned as a rocket 
facility in 1948. 

What to Watch For 

• Tactical air battle. Watch for Army, Navy and 
Marine Corps to take their case against tlie USAF con- 
cept of tactical air control to Congress in January. 

Parting words of outgoing Marine Corps Comman- 
dant Gen. Clifton Cates, were to denounce the USAF 
system now in operation in Kosca. 

Ex-Assistant Air Secretary' Harold Stuart countered: 
The Marine system might “cause the unnecessary sacri- 
fice of American lives.” 

The issue boils down to whether interdiction (favored 
by USAF) or close support (favored by Army and 
Marines) is to get priority. —Katherine Johnson 
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Materials Lead Time Gets Longer 

Pre-Korea Now Pre-Korea Now Pre-Korea Now 

Special bearings .... 6 mo. 1 1 mo. Alum, forgings 4 mo. 1 1 mo. Aluminum wire .... 3 mo. 6 mo. 

Alum, bar, rod . .... 3 6 Aluminum sheet ... 4 5 Stainless sheet 3 5 


New Attack Opens on Production Logjams 



CAN WE QUADRUPLE 
OUTPUT IN 2 YEARS? 


GOAl 

1 ,800-2,000 per 

1953 


• APB launches program to 
speed tools to jet firms. 


• But no real cure-all for 
shortages is in sight. 


By Alexander MeSurely 
Direct action to crack the aircraft 
engine machine tool bottleneck for the 
five principal jet engine makers— Pratt 
& Whitney, Allison, General Electric, 
Curtiss-Wright and Wcstinghouse-was 
taken under Aircraft Production Board 
leadership in Washington last week. 
Procedure was in two steps: 

• Manufacturers needs were checked 
against a combined machine tool pool 
of all three military services, Any ma- 
chines found in the pool that were 
listed by the manufacturers were as- 
signed to their use. 

• Other machines that the manufac- 
turers require to get their engine pro- 
duction rolling were moved up on the 
priority lists of the machine tool manu- 
facturers to a new “urgent” spot, just 
behind the still higher priorities of 
Atomic Energy Commission and the 
machine tool manufacturers themselves. 
► Not a Cure-All— Tooling require- 
ments for two high-priority piston 

for Ford’ Aircraft 
> (making Pratt & 
d for Chevrolet 
i, N. Y. (making 
Wright R-3350 engines), will be next 
on the urgent list after the five jet 


Keansticaiiy, tne inter-service rooi pool 
and the new urgency system will be 
far from a cure-all of the machine tool 
shortage, even for those on the urgent 
list. 

If a manufacturer needs five Bui- 
lasds to get production rolling on a 
certain component, he will perhaps get 
one on an urgent basis so he can get 
some production with that and will get 
hi> other four later on. 

Individual requirements of some of 
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the jet engine companies ranged from 
around 400 tools upward, with only a 
relatively small portion of the total 
requirement available out of the armed 

But it will mean some additional 
tools for the engine makers, and enable 
some additional production. 

The tool bottleneck urgency program 
was seen, however, as only a partial 
answer to the rising tide of criticism of 
the Defense Department and the mo- 
bilization agencies for delays and lapses 
in getting defense production rolling. 

Congressional View 

Most stinging official critique yet was 
released by Sen. Lyndon B. Johnson, 
chairman of the Preparedness Subcom- 
mittee of the Senate Armed Services 
Committee. 

Bluntly asserting that the urgency 
program for machine tools “would not 
solve the problem.” Senator Johnson 
lambasted both the Defense Depart- 
ment and the mobilization agencies for 
their "overly optimistic” statements on 
the machine tool problem. 

► More Production— Johnson said fur- 
ther. the opinion of our military pro- 
curement officials [is] that the applica- 
tion of a relative urgency system (of 
products requiring machine tools! 
would not solve the problem, "thus 
indicating further rough sailing ahead 
for the system.” 

"They contend,” the Johnson report 
continues, "that such a system would 
only alleviate particular shortages and 
might result in a drastically modified 
military program without positive ac- 
tion along other avenues to keep it on 
schedule. 

“We feel that our greatest need is 
the effectuation at once of a rate of 
tool production sufficient to accomplish 
the entire military program designed 
to provide the minimum necessary 
force for the security of the U. S.” 

The Johnson report said it is “the 
opinion of many in the Defense De- 
partment that the machine tools should 
he made available to military producers 
without any regard to the extent to 
which diversion from the civilian econ- 
omy will result. 

“It may well be that the production 
of some civilian items will have to be 
drastically curtailed in order to make 
available existing tools and facilities for 
defense production.” 

► Reason for Delays- Washington an- 
alysts saw in this statement a crystal- 
lization of growing rebellion against 
the “butter and guns” political phi- 
losophy which has been the real block- 
ade to on-time defense production 
schedules for aircraft and other de- 
fense materials as well. 

The Johnson report lists seven rea- 
sons given by the Air Force for delays 


in aircraft production. They arc: 

• Shortage of alloying materials par- 
ticularly for high-quality steel. 

• Shortage of structural steel for new 
construction. 

• Shortage of basic materials processing 
capacity. 

• Shortage of available facilities due 
to maintenance of civilian production 
at a very high level as in the automobile 
industry and the time necessary for con- 
struction of new facilities. 

• The machine tool bottleneck. 

• Manpower shortages and stoppages. 

• Critical components shortages. 

► Deliveries Drop-'it may well be that 
the defects should have been revealed 
sooner and remedial action taken ear- 
lier,” said Johnson. "While these im- 
pediments will eventually be whipped, 
we intend to see to it, if at all possible, 
that the time is soon and that the ob- 
stacles do not recur. 

"Further, we intend to investigate 
why certain of these areas were not 
canvassed more quickly by one or an- 
other of the top military and civilian 
mobilizes and trouble shooters and the 
difficulties eliminated.” 

Johnson stated that: Deliveries of 
aircraft from July 1950 through June 
of 1951 fell some 13% below even the 
adjusted conservative total anticipated 
for that period. 

And he pointed out that the air- 
craft schedules are a misleading yard- 
stick of speedy mobilization. Because 
of the practice of readjusting them, 
when “for one reason or another, justi- 
fiable or not, schedules in a past period 
have not been met.” 

► Production Czar— And he warned, 
"Based on contracts before July 1951, 
deliveries of modernized aircraft and 
equipment for our 95-wing Air Force 
will not be made for a considerable 
period. Our present air strength is 
below what the American public ex- 
pects and believes. The sad fact is 
that we do not have a modernized air 
fleet which begins to approach our 
target of 95 wings,” he added. 

The Johnson “interim report” called 
for establishment of a "procurement 
czar” to oversee and expedite procure- 
ment for all three military services and 
to resolve conflicts between them. 

He should be either an undersecre- 
tary of Defense, with complete procure- 
ment responsibility for all three military 
departments, or a chairman of the 
Munitions Board with broader delega- 
tion of powers to “scissor through the 
red tape which normally surrounds a 
conference.” 

► More Red Tape— Some Washington 
observers sav that the present Muni- 
tions Board setup, with its manv 
interservice Committees of conferring 
officers, each responsible to his own 
service, is itself slowing the defense 
effort which it is supposed to speed. 


They question whether the setup 
proposed by Senator Johnson would 
not merely super-impose another batch 
of conference red tape to the formid- 
able entanglement already existing. 

Administration View 

Meanwhile Aircraft Production Board 
Chairman Harold R. Boyer last week 
described the recent scaling down of 
aircraft production schedules to fit air- 
craft engine deliveries as an expedient 
which "makes the lowest common 
denominator the limiting factor, con- 
trary to the philosophy of production 
which has enabled us to rearm in other 

► Long Lag Felt— "What is penalizing 
aircraft production now is a result of 
what we didn’t do 16 months ago." 
Boyer said. “The lack of sufficient 
engine capacity is traceable directly to 
the shortage of machine tools now that 
acceleration of engine production be- 
comes vital. 

It was not until recent weeks that 
priority assistance, pricing relief, gov- 
ernment pool orders and a sympathetic 
understanding of the problem, cleared 
the way for the machine tool industry 
to get its production into high gear. 
This long lag is now being felt severely 
and will manifest itself for many 
months to come,” he warned. 

Boyer warned that there is no short- 
cut to the proposed build-up of aircraft 
production to approximately 2.000 
planes a month by 1953. The next nine 
months are apt to be a continuing 
critical period. 

"We cannot forever ad|ust schedules 
to piacc the lowest factor of supply.” 
Boyer said. “Rather we must buttress 
production all along the line and do 
a detailed job of allocating resources 
in short supply to the most urgent pro- 
grams." 

► Cutbacks Forecast— Borer's remarks, 
the first frank official statement from 
a mobilization agency discussing the 
cutbacks on schedules were written for 
the Aircraft Industries Assn, publica- 
tion Planes. Forecasts of the schedule 
cutbacks, and additional details about 
them have been reported prcviouslv in 
Aviation Week (Oct. 15. Oct. '22, 
Oct. 29 issue). 

Meanwhile Adm. DcWitt C. Ram- 
sey (Ret.), president 'of A1A, warned 
that aircraft production manpower, 
particularly shortages of skilled engi- 
neers and technicians, is becoming 
more and more of a critical problem as 
production mounts. 

Ramsey called for remedial action to 
be taken now. although the worst pinch 
will not be felt for a year or two. “If 
the solution is not found soon, this 
could easily become the major obstacle 
to high production of military aircraft," 
he declared. 
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F-89D Scorpion Carries Wingtip Stings 


Rocket armament carried in wingtip- 
mounted streamlined containers is the 
startling feature of Northrop's latest 
version of the Scorpion, the F-89D. 
Coupled with the offensive punch of 
the rockets is the avionic brain which 
aims and fires them automatically. 

'Ihc first model of the new Scorpion 
has been completed at the Hawthorne. 
Calif., plant of Northrop Aircraft, Inc., 
and is undergoing flight tests. Air 
Force has awarded Northrop a quantity- 
production order. 

► Other Changes— In addition to the 
new location of the rocket battery (in 
the earlier Scorpions they were under 
the wing on external racks) there have 
been some other changes made. The 
nose contour of the D, even allowing 
for its test-flight pitot tube and yaw- 
meter boom, is different from the 

rounded and appears longer. 

Horizontal tail of the F-89D no 
longer has the external hinge-balancc 
fittings which were found necessary 
after flights of the first few planes. 

And Northrop has gained an 1 1 % 
range increase over the C series by in- 
corporating extra fuel capacity. 

► Rest as Before— Basically the D is 
still a Scorpion. The engines arc Alli- 
son J-35 turbojets with afterburners 
(presumably the —21 engine). Its gross 
weight is in excess of 40.000 lb. Wing- 
span is 56 ft. 2 in., overall length is 
53 ft. 4 in., and height is 17 ft. 7 in. 

Air Force says that the plane is in 
the 600-mph. category and will oper- 
ate above the 40.000-ft. level. Decclc- 
rons, designed at Northrop, provide the 
speed control necessary to the all- 
weather interception mission of the 

Further details of the Scorpion were 
published in Aviation Week Aug. 20, 
1951, p. 21. 
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New Facts on Jet Combat Worry Allies 

The new kind of air war in Korea, and the increasing threat posed by the build-up 
of Communist jet fighter strength in Manchuria is arousing renewed study and 
counter-measures in the headquarters of United Nations air forces. Last week, 
AVIATION WEEK received parallel reports of reactions to Korean jet combat 
from the three main bases of democratic air strength. 


From Tokyo . . . 

By Alpheus W. Jessup 
(Chief, Tokyo Bureau, McGraw-Hill 
World News) 

The Lockheed F-80 still is considered 
to be the best ground-attack jet in 

There is considerable belief here that 
development of an airplane along the 
proved lines of the F-80 is the answer 
to the interdiction-close support require- 
ment. Experts here would give it a 
little more power and a little more 
speed, continue using a centrifugal 
type engine, which is less vulnerable 
than the axial flow type. 

► Revisions— Compared with the F-80, 
the modified version would have more 
clearance for 1,000-lb. bombs, would be 
equipped to haul six napalm tanks. 

While it is difficult to prove scien- 
tifically here, the F-80 appears to have 
aerodynamic characteristics superior to 
the F-84 which improve its takeoff 

S ayload and distance and make it better 
>r terrain flying. The F-80 has been 
fitted to carry such varying ammunition 
loads as two 500-lb. bombs plus four 
260-lb. fragmentation bombs; two 
1.000-lb. bombs plus eight rockets, or 
four napalm bombs. 

Another pressing problem Gen. Hovt 
S. Vandcnberg, USAF Chief of Staff, 
found on his recent visit to the front 
is the need for long-distance jet bomb- 
ers (Aviation Week, Nov. 19, p. 16). 
The Air Force has complete command 
over the battle area and as far north 
as Sinanju. But there are potential air- 
fields between Sinanju and the Yalu 
River which would give Reds bases 
which would extend their jet range over 
the battle line. The U. N. Air Force in- 
terdiction program would be interfered 

► Major Problem— An overall attack by 
Red fliers on our cramped fields or a 
couple of passes at any one base would 
take a heavy toll of aircraft. Even more 
serious would be a bomber strike, pot- 
holing one or two runwavs while U.N. 
aircraft were airborne. Properly timed, 
it would catch a lot of our aircraft in 
the air with no place to go. 

This points up a major long-term 
problem: adequate airfield construction 
engineering. It is a must. 

“So far.” said an AF officer, "it is 
(Continued on page 17, top) 


From London . . . 

By Nat McKittcrick 

(McGraw-Hill World News) 

Confirmation by Under Secre- 
tary for Air Nigel Birch, this 
week, of the long-known fact that 
the highly touted Soviet MiG-1 5s 
are powered by copies of Rolls- 
Royce Nenc engines has set off a 
wave of concern in British air cir- 
cles: How have the Russians ob- 
tained such high performance from 
a centrifugal flow engine? 

► Press Concerned — The Man- 
chester Guardian’s air correspond- 
ent asks: "How have the Russians 
contrived to build an aircraft which 
can fly at the speed of sound while 
using a centrifugal-flow engine? 
Photographs of the MiG itself do 
not reveal any aerodynamic fea- 
tures. but it appears to be a much 
simpler machine than the Ameri- 
can Sabre and, therefore, is prob- 
ably lighter in weight and smaller 

The correspondent continues: 
"Technical experts will not be satis- 
fied by General Vandenberg’s 
statement that this is a transonic 
aircraft unless there is much fur- 
ther information about it. But 
if the General’s statements are 
right, it is doubtful that Britain's 
new fighters, the Hawker P.1067 
and the Vickers Supermarine 508, 
which are still two years from serv- 
ice, will have more than a margin 
of 80 mph. over existing MiGs." 

Only two British types, both 
naval and only one now in service, 
arc using Ncnes. the Supermarine 
Attacker, the first squadron of 
which went into service on HMS 
Eagle this fall: and the Hawker Sea 
Hawk, which is to go into service 
earlv next year. 

The Russians bought 25, Nene 
Is (4,500-lb. thrust) and 50 R-R 
Derwent V engines during 1947. 
Both engines at the time were com- 
pletely off the security list. 

There is speculation also about 
what the Russians have been doing 
with the Derwent V. This engine 
powers the Gloster Meteor IV. 


From Washington . . . 

By Ben S. Lee 

Soviet air power investment in terms 
of planes and personnel in the Korean 
war is enormous and a serious challenge 
to U.N. air forces, Air Force Chief of 
Staff Hoyt S. Vandenberg told his first 
Washington press conference since his 
return from the Far East. 

"Control of the air in northwest 
Korea, although by no means lost, is 
not as firm as it was,” he said. 

Gen. Vandcnberg said there were at 
least 1,400 Soviet aircraft in operation 
by Chinese Communist forces and that 
nearly half that number were MiG-15 
fighters. “These forces,” he said, “are 
now operating in greater numbers and 
with more aggressiveness below the 
Yalu.” 

► Hit Airfields— The Yalu River forms 
a boundary between Korea and Man- 
churia. The river valley over which 
many air battles are being fought has 
been nicknamed by United Nations 
pilots “MiG alley.” 

That Chinese Communist forces are 
planning still heavier emphasis on air 
is evident, Vandenberg said, because of 
their continued attempts to complete 
three major airfields in the Namsi sec- 
tor of northwestern Korea-south of the 
Yalu. All three Oxus bases are capable 
of jet fighter operations, he continued, 
but so far B-29 bombing efforts have 
kept them inoperable. The three bases 
arc located in an area of less than 20 
miles. 

Indicative of stepped-up Communist 
air operations in the Korean theater, 
Vandenberg explained, is the fact that 
during the summer months MiGs 
sighted by U.N. pilots averaged from 
500 to 400 a month. In September, 
he said, sightings jumped to 1,400 and 
in October to 3,000. This represents 
an 800% increase of Red fighter ac- 
tivity over the summer average. 

► Superior Plane- While still too early 
for complete November statistics, he 
added, MiG operations this month 
were running ahead of October rates. 

“The MiG airplane,” Vandenberg 
said, "upon the design and production 
of which the Russians have concen- 
trated ever since World War II is su- 
perior to our planes in manv respects it 
can out perform our own North Amer- 
ican F-86— the only airplane in produc- 
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From Tokyo . . . 

(Continued from page 16) 
not in error to say that we haven’t built 
an airfield in Korea.” Three major fields 
are expanded Japanese-built strips. 
Others have been carved out, but are 
far from satisfactory. 

► Tactical Support— Vandenberg and 
Air Force commanders here feel the AF 
has been the whipping boy in Korea 
for failure of the Ground Force com- 
mand in the Far East to maintain ade- 
quate artillery support prior to the 
Korean outbreak. 

When troops went into Korea, they 
had practically no artillery and only 
three battalions larger than the 105 mm. 
howitzer. Air power was thrown in as 
a replacement, an expensive replace- 
ment by any method of calculation but 
the necessary replacement which saved 
the American and U.N. forces. 

Fifth Air Force, the tactical com- 
mand of FEAF, did a tremendous job 
of support. In a summary of early No- 
vember, 1950, the Ground Force com- 
mand (General MacArthur’s Far East 
Command) stated that the air had 
knocked out 75% of the North Korean 
tanks and 80% of the enemy artillery 
destroyed during the campaign. 

► Almond Critical— It further indicated 
that without the air support, the Army 
could not have stayed in Korea. Prisoner 
interrogations led to an estimate that 
enemy demoralization during the break- 
out from the Naktong River perimeter 
was over 50% attributable to the air 
operations. 

Most Ground Force commanders 
admit this. A few, like Lt. Gen. Ed- 
ward M. Almond, General MacArthur’s 


chief of staff and commander of the 
Tenth Corps, bitterly denounced AF. 
(The Ten tn Corps was the separate 
command which operated in northeast 
Korea during the disaster of the Chinese 
intervention a year ago.) General Al- 
mond’s judgment, however, has been 
criticized by many. 

He refused to read the basic War 
Department manuals on air-ground co- 
ordination and support, even when per- 
sonally asked to do so by Air Force 
generals. 

Almond also refused to man the 
radios supplied by Fifth Air Force to 
maintain contact with the Joint Opera- 
tions Center, the hub from which all 
air support was directed. Fifth had to 
put its own communications personnel 
on these sets, although air-ground co- 
ordination assigns to the Ground Forces 
responsibility for maintaining com- 
munications to the supporting Air 
Force headquarters. 

► Praise for Support— So confused was 
the military situation at this time with 
the separate commands of Eighth Army 
in the west and Tenth Corps in the 
east, that Lt. Gen. E. E. Partridge, 
Fifth Air Force commander, had to 
determine the division of his air effort 
every morning. There was no single 
theater command to set up priorities 
for him. 

MacArthur was too far away in Tokyo 
to give an adequate assessment of the 
situation in time to determine the re- 
quirements at every point and direct 
Partridge how to expend Fifth’s effort. 
Seldom has a supporting arm com- 
mander had to bear this load and re- 
sponsibility. 

In spite of this confusion and in- 


direction, Fifth gave support to Al- 
mond's Corps in such measure that 
Maj. Gen. David G. Barr, commanding 
general of the Seventh division under 
Almond, wrote to Partridge thanking 
Fifth for the "finest air support” he had 
ever received in combat. 

► Van Fleet Happy— What Vandenberg 
now fears is that the overemphasis and 
misleading propaganda on close-support 
will lead to a waste of American money 
on airborne "short-range artillery” 
which should be spent far more profit- 
ably for other air requirements. 

He recently came away from Korea 
assured by General Van Fleet, com- 
mander of the Eighth Army, that the 
present interdiction campaign is of in- 
estimable value in maintaining U.N. 
superiority along the front line. Van 
Fleet wants the air kept on the job it 
is doing. Today the Ground Forces 
have adequate artillery, not quite but 
almost hub to hub, that can handle 
most enemy battle targets unaided. 

With this sort of teamwork, the 
Ground Force more efficiently destroys 
enemy forces and installations on the 
front line, calling sparingly on air sup- 
port for those targets which ground 
weapons cannot hit properly. 

► Basic Role Unchanged— Air power is 
concentrated on the flow of enemy sup- 
plies behind the battle line, beyond 
range of ground weapons. It shifts to 
frontline targets only when ground 
weapons can't do the job. 

And Vandenberg came away from 
Korea convinced that strategic bombing 
still retains top AF priority. He made 
a point that only America’s ability to 
deliver the atom bomb deters the Rus- 
sians from World War III. 


From Washington . . . 

tion today capable of challenging the 
MiG on approximately even terms." 

The MiG is a lighter and faster air- 
plane of somewhat shorter range, he 
added, and has out-climbed the best 
airplanes that have been tested against 

"What is discouraging about the per- 
formance of the MiG is its demon- 
strated ability to operate at speeds in 
excess of the speed of sound. It lias 
performed in combat at cxtremelv high 
altitudes-altitudes approaching 50,000 
ft,” 

► Pilots vs. Planes—' The high quality of 
the MiG alone should prove a warning 
to this nation, he added, because not 
only have the Soviet designers mastered 
the problems of extremelv high speed 
aircraft, but in many cases they have 
solved aerodynamic problems which 
still hinder us. 

But. he said, so far, superior training 
and combat techniques of U.N. pilots 
give them the edge over Red China 


airmen, even though our F-86 and their 
MiG are just about evenly matched. He 
said reports that our World War II 
1*29 and the later B-50 were being shot 
down in large number are not true. To 
the contrary, he pointed out. until the 
present time the U.N. has suffered only 
11 B-29 and B-50 combat losses of 
11,570 sorties. 

The jet fighter ratio has been approxi- 
mately 6-to-l in our favor. USAF has 
lost a total of 146 aircraft during the 
last three months-September, October 
and November. 

► Hard Fight Ahead-"Onc fact is cer- 
tain if the war goes on and if the enemy 
continues to increase his air effort at tiic 

present level.” Vanderibers said. "We 
are clearlv in for a hard and bitter fight 
in the air.” 

"The Russians have grasped the cen- 
tral meaning of the revolution in mili- 
tarv strategy brought about bv the de- 
velopment of air power. It is obvious 
that thev do not intend to accept the 
frustration of their world-wide aims 


which our superior air— atomic power 
has imposed upon them since World 
War II. 

"On the basis of what they have 
already disclosed in Korea, we must face 
the fact that the air supremacy upon 
which we have relied in the past is now 
faced with a serious challenge. This 
challenge can be met onlv bv far more 
serious efforts than anv this country has 
previously contemplated or planned.” 

Senate to Probe 
AMC Irregularities 

Senate Preparedness Committee, 
headed by Sen. Lyndon Johnson, ex- 
pects to hold hearings on "favoritism, 
fraud and corruption in the letting of 
contracts" at Wright-Patterson Air 
Force Base. 

A spokesman for the group said that 
it is "verv likely" hearings would be 
held at Dayton before the reconvening 
of Congress in January. No date has 
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Sparkman Pleads 
For Nonsked Coaches 

Senate Small Business Committee 
Chairman John Sparkman has branded 
as “a paradox” the CAB transconti- 
nental coach decision announced re- 
cently after Congress recessed. Spark- 
man wrote CAB Chairman Donald 
Nyrop: “It portrays the growth of air 
coach with commendable eloquence . . . 
and then rejects an application which 
would further that growth.” 

And he continued: 

"I am convinced the unsubsidized 
nonskeds can and should be allowed 
to live and grow without detriment to 
the country's air transportation industry 
—in fact, with great benefit to all seg- 
ments of that industry. 1 ask that you 
let them do so until you have com- 
pleted your long-term study. . . .” 

► Adams' Dissent— In the "transconti- 
nental coach-type service case” the five- 
man Board held 4-to-l that there was 
no "public convenience and necessity” 
for more air coach sendee than the 
regular certificated airlines could give. 
CAB Member Joseph Adams dissented, 
saying both the public and the regular 
airline welfare have gained from the 
nonsubsidized air coach sendee of the 
nonsked airlines (Aviation Week Nov. 
19. p. 81). 

Sparkman mentioned Adams' dis- 
sent: "It seems to me that Colonel 
Adams has grasped the underlying eco- 
nomic and social facts in this problem. 
In his dissent in the ‘transcontinental’ 
case, he proves conclusively, in my judg- 
ment. that there arc hundreds of thou- 
sands of persons who will not fly if the 
Board majority's attitude— as manifested 
in the case in question— is permitted to 
prevail in nonskeds in general.” 

► Need Expansion— Sparkman recalled 
an earlier letter from his committee to 
CAB. stating: "It seems to your com- 
mittee that the CAB might well re- 
assess its whole approach toward air 
transportation. Certainly its restricted 
view, resulting in the use of subsidy to 
provide high-cost luxury air sendee for 
a small part of the population, needs 
re-examination. 

"Tlie operation of the non-schcdulcd 
air carriers has demonstrated that there 
is strong public demand for cheap air 
transportation on a vastly expanded 

Nonskeds Assn. President Amos 
Hcaeock meanwhile has gotten off 
another blast of his own against the 
CAB decision denying public conven- 
ience and necessity of independent non- 
subsidized airline coach service: "This 
is the board that in 1947 and 1948 
forced fare increases upon the Amer- 
ican public at the time independent 
operators were establishing their $99 
transcontinental fares.” 



Truce Won't Alter 
U.S. Air Planning 

A truce in Korea would have no 
effect on USAF and Naval air expan- 
sion programs. Aviation Week has 

Said Air Force Secretary Thomas K. 
Finlcttcr. “One hears statements of 
doubt as to whether or not we of the 
United States will have the wisdom to 
build and maintain a force of this kind— 
that we will be subject to fluctuations in 
opinion as a result of some temporary 
improvement in the international scene, 
such as successful conclusions of the 
Korean war." 

► Losses Not Counted— "Being strong 
may be expensive and disagreeable,” 
he said. "But being weak is an invita- 
tion to disaster. I believe that with the 
facts before us. we Americans will have 
what it takes to maintain this kind of 
establishment and to maintain it even 
at the cost of considerable inconveni- 
ence and expense to ourselves." 

Attritional losses of aircraft in the 
Korean effort, another Air Force spokes- 
man said, at present are not being 
counted against the overall expansion 
program beyond the 95-wing structure 
presently projected. 

For example, he said, our expansion 
is figured on a procurement and produc- 
tion rate-plus the cost in dollars, 
planes, etc., of Korea. Naval air expan- 
sion programs are similar, he said. 


► Korea Is Warning— Military expansion 
in planes, tanks, ships, and guns, still 
another spokesman stated, is geared to 
offset possible aggression from Russia 
and not related to the relatively minor 
losses suffered so far in Korea. 

Aggression in Korea, while at high 
cost in men and material, merely served 
as the catalyst which awakened this 
nation to its military weakness, par- 
ticularly in air power. 

ARB Certification 
Of Comet Is Near 

blight tests for certification of the 
de llavilland jet Comet by the British 
Air Registration Board have been com- 
pleted, R. E. Hardingham, chief execu- 
tive of the ARB, told Aviation Week. 

A total of over 1,500 hr. of flying 
tests, including all tropical trials, have 
been completed and the ARB is in a 
position to issue technical certification 
immediately for the Comet for pas- 
senger operation as soon as the paper- 
work is completed, Hardingham dis- 
closed during a visit at the British 
Embassy in Washington. 

This puts the British plane one tech- 
nical step nearer to operational status 
as the first jet passenger transport for 
round-the-world routes, cruising at over 
400 mph. 

Nevertheless, Civil Aeronautics Ad- 
ministration officials in Washington 
confirmed that they would not be able 
to accept the ARB certification of the 
Comet for use by U. S. airlines without 
CAA’s own tests or exhaustive study by 
CAA technical staff of test data sup- 
plied by British. 

Overseas National Airways, which 
wanted to buy two Comets for U. S. 
operation (Aviation Week Nov. 26. 
p. 14), would not risk paying for possible 
certification tests for CAA in addition 
to other purchases expenditures. 

Sabena’s Copters 
Complete First Year 

High regularity of service during its 
first year of scheduled copter mail flying 
has prompted Belgium's Sabcna to go 
ahead with plans for increasing tnc 
craft's utilization. 

Sabena’s two Bell 47-DLs flew the 
268-milc, circuit with an average regu- 
larity of 91.2% for the route and 86% 
regularity for the stops, carrying more 
than 50 tons of mail, representing some 
4.630,000 letters. Weather interrupted 
the service during 9% of the flights, 
technical difficulties were responsible 
for 5% of the delays. Sabcna has 
equipped one of the Bells for instru- 
ment flying, and once the pilots become 
familiar with blind flying procedures, 
hopes' to lick the weather. 
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Our Valve Division Plant at 
Battle Creek, Michigan 
is equipped with highly specialized 
Eaton-developed facilities 
for the production of 
Jet Engine Compressor Blades 
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PRODUCTION ENGINEERING 


HALL OF GIANTS is Lockheed’s multi-million-dollar bid to keep manufacturing facilities in pace with design for at least 15 years. 

Lockheed’ s Investment in the Future: 


Giant Machines for Highspeed Designs 


• Trend toward higher Mach numbers calls for strong, 
relatively thin structures and new techniques. 

• So Lockheed has been installing special ‘heavies,’ 
to let manufacturing keep pace with design. 


By Irving Slone 

Burbank— A mighty fabrication facil- 
ity projected to keep pace with airframe 
design for a minimum of 15 years is 
rapidly being pushed to completion by 
Lockheed Aircraft Corp. 

This Lockheed “Hall of Giants,” 
spreading over an area of approximately 
150x350-ft., houses a special battery 
of manufacturing “heavies." unusually 
large by present-day airframe industry 
standards. 

All of the Hall’s machinery and 
equipment is Lockheed-owned. The 
mam units, installed, represent an in- 
vestment of more than $2J million, 
with the special building adding an- 
other Si million. The facility already 
is about 90% operative and after the 
first of the year it will be in full swing. 


► Foresight— Lockheed’s acquisition of 
this machinery and equipment points 
up the foresight of its manufacturing 
researchers. The units were specified in 
1948 — at a time when the airplane sales 
market hit a low level and the machine 
tool industry wasn’t overloaded. Today, 
these tools probably could not be ob- 
tained within reasonable time limits, 
and certainly not at 1948 prices. 

Other companies are tending toward 
adoption of this heavier type machinery, 
but so far as is known, none has as full 
a complement as Lockheed. 

Plan for the Hall of Giants began to 
jell in the winter of 1947-48. Purpose 
of the facility was to open up the 
capabilities of the manufacturing branch 
so that engineering design could be 
increased in scope. 

► New Requirements-Lockheed's plan 


was prompted by the trend in aircraft 
design resulting primarily from the 
comparatively high Mach numbers be- 
ing attained and the still higher speeds 
anticipated. The strong, relatively thin 
structures required would not lend 
themselves to the built-up-assembly 
scheme that led to beefincss. 

Machines were needed that would 
produce long stretches of integrally stiff- 
ened skin, tapered configurations and 
"sculptured” plate stock. Then, too, 
it was obvious that these sheets would 
have to be formed to some extent; and 
this would require larger bed sizes and 
high tonnages. 

In substance it amounted to this: 
Engineering had to have a general idea 
of the capabilities of production ma- 
chines it could design into, and produc- 
tion would have to specify the details 
of the machines to translate the design 
into feasible fabrication. 

► Looking Ahead— This meant that the 
machines would have to embody cap- 
abilities beyond present "advanced” air- 
frames and afford a utility that would 
span at least 15 years in taking care of 
design progress. 
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Accordingly, the equipment was 
specially selected, because no standard 
machine tools were considered by Lock- 
heed to be able to do the job required. 

Obviously, economy could not be a 
controlling factor. But one economy 
Lockheed manufacturing engineers are 
sure of— with integral stiffening ma- 
chined into the basic component, the 
larger the part to be fabricated, the 
greater will be the savings through 
fewer tools, fewer jigs, and fewer bits 
and pieces to boost assembly complica- 

This approach puts more cost into 
fabrication for the over-all piece. But 
because detailed assembly work largely 
is eliminated, it is expected to be 


cheaper in the end. Meanwhile, no 
comparative figures are available since 
the cost-comparison point has not yet 
been reached. 

► Giant Gallery— Here arc the major 
machines and equipment that Lockheed 
has put into the Hall of Giants: 

For cutting operations, highlight of 
the Hall is the Ciddings & Lewis skin 
mill— believed to be the only machine 
of its type to fabricate self-stiffened 
skins (AvtArioN Week July 9, p. 40). 
It is a masterpiece of size and “intelli- 

Its first job will be to cut one-piece, 
integrally stiffened skins for the 
F-94C and taper the sheet over the box 
beam. It will also be used for the 


Connie, on upper and lower surfaces 
of the inner wing panels and on the 
outer panels of later models. Obviously, 
it will be applied to new designs from 

Lockheed specified the skin mill and 
collaborated with G&L and General 
Electric Co. to get a relatively high- 
production universal machine both to 
mill and profile sheet 10 ft. wide by 
32 ft. long— this being considered the 
largest plate stock that generally will 
be handled by the mills in the next 15 
years. Cost of the G&L machine in- 
stallation is estimated at more than 
$400,000. 

► Why the Mill?—' The company's man- 
ufacturing engineers are cognizant of 
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the potentialities of forging and ex- 
truding schemes. But for integrally 
stiffened panels, it is felt that there arc 
now limitations imposed by available 
press capacities, size of presses and vol- 
ume of production to justify the cost 
of the dies. Another consideration is 
that forging technique will have to be 
developed further. 

'lire extrusion method also is limited 
by the size of the presses-the size of 
the billet they can extrude. Up to the 
size they can extrude, Lockheed feels 
extrusion is a good scheme, and already 
is using a number of the extrusions in 
secondary structures. It gets them in 


stovepipe form. These are split and 
then stretch-leveled. 

Of the three processes— milling, forg- 
ing and extruding— each has its place, 
but Lockheed feels that where you have 
relatively small experimental contracts 
with limited number of parts, the mill- 
ing procedure seems most feasible. Also 
the G&L machine has such flexibility 
that large or small sheets and heavy 
gages can be handled, and it can serve 
as a “volume production” tool to mill 
integrally stiffened skin or tapered 

► One for All-The new G&L skin mill 
combines in one tool a machining 
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MAKES DISTANT MARKETS 
PROFITABLE— 

SHIP 

AIR FREIGHT 

You name the market— we pick up 
at your door and deliver to your cus- 
tomer’s door. Nationwide 24-hour 
service any place in the country with 
the world’s largest fleet of air freight 


Industries everywhere are expanding 
their distribution sales and service 
with fast, economical Flying Tiger 
Air Freight. Keep up with your air 
freight minded competition— ship 
Flying Tiger Air Freight. 

Get a copy of the new booklet, 
"Industry Ships Air Freight”— just 
call your nearest Flying Tiger repre- 
sentative. 

FLYING TIGER . . . 
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for its fleet of SUPER DC-3s 



REASON. 


" The performance and 
exceptionally low over- 
haul costs of Vickers 
Pumps on our fleet of 
DC-4’s” —Capital Airlines 


The superior performance record of Vickers Constant 
Displacement Piston Type Pumps on their twenty-five 
DC-4's is the reason why Capital Airlines specified 
these Vickers Pumps for their new fleet of Super DC-3's. 


all efficiency, (2) very low weight per horsepower, 
(3) outstanding dependability and unusually long life. 
Other significant considerations were the importance of 
standardization and low overhaul costs. 


Important among the characteristics of these Vickers Ask for Bulletin A-5200, “The Most Complete Line of 
Pumps are: (1 ) exceptionally high volumetric and over- Hydraulic Equipment for Aircraft." 
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Remington Super-rtters at work at United Air Lines, Chicago 


REMINGTON RAND TYPEWRITERS 




THE FIRST NAME IN TYPEWRITERS 
Room 2320, 315 Fourth Ave., N.Y. 10 
Please send me FREE literature on: 

□ Noiseless (RN 8435) 

□ Electri-conomy (RE 8499) 

□ Super- 


and the same successful formula for insuring the 
continuous flow of records, reports and correspondence 
so vital to smooth air line administration is still appli- 
cable today! 

In these heavy schedule days, United Air Lines-cele- 
brating their 25th anniversary-claim their vast aerial 
network demands peak individual productivity in their 
offices throughout the country to 
assure peak operating efficiency. 

That’s why they are relying on 
Remington Electri-conomy, Super- 
riter and Noiseless typewriters to 
meet their typing requirements— 
to make their work easier, faster, 


(R 8406) 


irrangcmeut that normally would re- 
juirc separate machines for milling and 
profiling. The massive unit is 18 ft. 
high, 30 ft. wide and 80 ft. long, weigh- 
ing 200 tons. It uses 12 drive motors 
totaling about 350 hp., exclusive of 18 
motors and generators delivering the 
power supply (all General Electric). 
The table has a working area 10 ft. wide 
by 34 ft. long and will handle loads of 
150 tons. 

Operating in three dimensions with 
two feed motions, the machine is de- 
signed to work in a feed range from 1 
to 150 in./min., with infinite inter- 
mediate speeds. 

A two-dimensional electronic tracer 
control simultaneously guides the longi- 
tudinal and lateral cutting motions and 
a vertical rise-and-fall cutting action 
controls variations in web thickness. 
Speed control and the steering control 
which guides the cutting angle are 
combined for ease of operation. 

A catwalk gives the operator a good 
iew of the work and allows him to 
love with ease from one end of the 
machine to the other. 

The cutting heads are the first 
100-hp. units made with single rotor 
and stator and, as a result, arc con- 
sidered the most compact power units 


spews out a blizzard of chips, convert- 
ing about 600 cu. in./min. of solid 
75S-T into metal flakes— the equivalent 
of 2-3 barrels of loose chips. 

From the cutters the chips are blown 
through a hood onto an inclined rubber 
belt conveyor that feeds another trans- 
verse conveyor leading to an inclined 
link belt feeding large elevated hoppers 
outside the building. From these hop- 
pers the chips are dumped into trucks. 

To insure that the machined part 
will be held flat, the mill is fitted with 
large universal master vacuum plate 
f six sections. These comprise the sur- 
face plate carried on the table of the 
machine. The plate normally is used 
alone for experimental parts or limited 
production. In addition to vacuum- 
holding, mechanical holdown is used 


better. Mail the coupon for FREE 
descriptive literature. 


signed to mount a 1 
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y and quick means of chucking up 
for repetitive runs. And the vacuum 
plate can be tilted, section by section, 
for mounting up skins which are to be 
tapered. 

The tilting may be done longi- 
tudinally, crosswise or in compound 
directions, and is accomplished by 
methods similar to tilting a shop sine 
plate, the tilting elements being cal- 
culated and ground shims inserted un- 
der the legs of the section. 

The complex functions of supplying 
the various services such as electncal 
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The buckets in a jet engine have a 
urge to stretch . . . the combination 
1500° of heat plus the centrifugal force 
generated at 10,000 rpm makes almost 
any metal want to grow, or "creep”. But 
the hairbreadth tolerances in the moving 
parts of jet engines just don't get along 
with any creep in the buckets. 

And so, because we are the largest 
producer of buckets and blades and 
rotating assemblies for jets. Thompson 
metallurgists and engineers investigated 
"creep" until they have become leading 


JET DIVISION 


American-built jet engines to fly faster 
and longer and higher . . . and with longer 

intervals between blade replacement. 


The day is coming when the things we 
know about metals and parts to operate 
at high temperatures and high speeds can 
be important to you. We’d like to discuss 
Thompson engineering leadership with 
you soon. When may we call? 


YOU CAN COUNT ON THOMPSON 


Tompson Products, Inc. 
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circuits, hydraulic and coolant lines, 
air pressure hoses, etc., would normally 
complicate a machine of this type be- 
yond the point of practical accessibility. 
This is overcome by an ingeniously 
designed feed-reel box which pays out 
and takes up on the connections with- 
out the usual encumbering slack. 

► Control Setup— The machine's mov- 
ing control station, which can be posi- 
tioned to any point along the front of 
the rail, holds the immediate controls 
required by the operator. Other con- 
trols. used in setting up the operation 
(which head or heads will be used, up 
and down or horizontal contouring) arc 
at the end of the rail on a fixed station. 


In addition, there is an underground 
control room containing all the elec- 
tronic and electrical relaying equip- 
ment. This really is a substation in re- 
lation to the machine. Main power 
comes in here and drives four sets of 
motor-generators which supply juice to 
the cutting head motors. Also, there is 
a 50-lip. motor coupled to two ampli- 
dync generators, one feeding the table 
drive motor, the other feeding the 
traverse motor on the rail carrying the 
heads. Vertical rise-and-fall of cutting 
heads is controlled hydraulically, as are 
table and rail speeds. 

There is another panel that cuts in 
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lube, coolant, rail elevation, hydraulic 
motors. The various circuits arc safety- 
interlocked, so that failure of a vital 
service will shut down the machine. 

Now Lockheed engineers arc putting 
the huge skin mill through its initial 
checking period to determine required 
adjustments, alignments, ultimate reed- 
speeds for required accuracy, etc. Oper- 
ators are being trained and engineering 
test parts are being cut preliminary to 
production runs. This initial trial on 
the machine also allows evaluation of 
electrical and hydraulic controls, and 
guides thinking on future machines of 
this type. 

► Other Tools-Another cutting tool in 
the Hall is a Cincinnati Milling Ma- 
chine Co. Ilydrotel, rated the largest of 
its type. It has a vertical angle plate 
12 ft. high and 167 in. long. 

The upper part of the machine carries 
the tracer control and the lower portion 
constitutes the work-holding area. Cost 
of this machine was about 5150,000 
(installed). 

Then there is a huge Keller duplicat- 
ing machine, primarily used to manu- 
facture dies from steel or Kirksitc. It 
serves to eliminate grinding of the cast- 
ings for dies, by producing the contour 
required directly from a model. Its 
cost was about 595,000 installed. 

► Forming Tools— For forming opera- 
tions in the Hall, Lockheed's engineers 
chose three methods-draw, stretch and 
impact. Scheduled to handle the draw- 
ing operations is the 8,000-ton Birds- 
boro hydraulic press, a towering unit 
stretching 56 ft. above the factory floor 
from a 12-ft.-deep sub-floor level base 
embedded in a 26x42-ft. concrete 
foundation (Aviation Week Sept. 3. 
p. 34). The machine represents an in- 
vestment of about $825,000 and Lock- 
heed spent about two years talking and 
specifying with manufacturers about 
phases of its design. A year went into 
its construction. 

The machine is the world's largest 
triple-action hydraulic draw press. 

The tool will enable Lockheed to do 
what it couldn’t do before— form large 
sections of integrally stiffened skin as 
well as unusually large heavy gage con- 
ventional skin panels. If it had been 
employed in the fabrication of the Con- 
stellation, Constitution and the P2V 
Neptune, the press could have turned 
out king-size parts, resulting in fewer 
splices, rivets and other time-consum- 
ing and weight-adding details (Aviation 
Week Oct. 22, p. 47). 

Main ram of the press can exert a 
5,000-ton force. The draw slide con- 
tained within it can exert a force of 
3,000 tons. These two components 
can be locked together. In addition, a 
hydro-pneumatic cushion in the bed of 
the press has a 2,000-ton capacity. 

The machine will be used for normal 
deep-drawing operations with the punch 
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anything is possible... 


These are the hands of industry — the hands that built America — 
the hands of skilled workmen. Here at Eclipse-Pioneer these hands ... at 
drill-presses, at lathes, in laboratories, at drawing boards . . . have helped 
accomplish the miracle of modern aviation. Working at design, development 
and production — these are the hands that assist you when you call on 
Eclipse-Pioneer to produce the instruments and accessories for your planes. 
Backed by our research facilities . . . equipped with every tool of modern 
production . . . these hands will work as your own to create ever finer 
aircraft for the civil and military needs of the free world. 
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mounted on the ram or the press bed. 
If the punch is on the ram. 5,000 tons 
of force are obtained; if the punch is 
on the bed. up to 8,000 tons can be 
exerted. 

All three rams can be independently 
operated during any portion of the 

cycle. 

The press is only now being installed. 
Its huge proportions and the rigging 
operation involved required a minimum 


of obstruction. Accordingly', the area 
of the Hall that will accommodate the 
press now has no walls or roof and en- 
closure will have to await final installa- 
tion touches on the machine, which 
should be ready for operation in the 
next two months. 

The Hall's stretch-wrap giant is a 200- 
ton Hufford— first of this tonnage. In- 
stalled cost was about 5825,000. 

It primarily is used to stretch-form 


large contoured skin panels and long 
contoured extrusions. It will handle 
a 24-ft. 75S-W extrusion with a cross- 
sectional area of 8 sq. in. 

It will accommodate skins 24 ft. long 
and 6 ft. wide in which thickness would 
be a function of 8 sq. in. 

For impact forming, the Hall uses a 
20-ton Cfiambersburg Ceco drop ham- 
mer (ram will lift a 20-ton die). Lock- 
heed engineers say that its capacity is 
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double that of the previous largest 
stamp. With installation, its cost came 
to approximately 5150,000. 

► Treating Equipment— A huge trich- 
lorethylene degreaser handles parts for 
removing lubricant after machining or 
forming operations. It is a companion 
piece for the G&L skin mill, Birdsboro 
press, the Hufford, Cecostamp and 
other units in the Hall. 

An oven-and-quench tank installation 


reaching from deep below floor level 
to almost roof height handles the heat- 
treat phase in conjunction with form- 
ing operations. 

In this compact arrangement, the 
oven is located above the floor with an 
elevator leading down to the quench 
tank below the floor. Transfer of 
materials between the two is easily ac- 
complished, the parts remaining in a 
cart used throughout the cycle. 


Another unit planned for the Hall is 
a large ice box for holding anneal. This 
will be on rollers to allow movement 
between heat-treat oven and machines. 

Details of opening and closing the 
ice-box door so that temperature con- 
trol could be maintained was one of 
the major design problems. The unit 
will be top-loaded, with doors opening 
and closing hydraulically. 

The degreaser, oven, quench tank 
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OF SPRAGUE TEST EQUIPMENT 
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IMPROVED AIR-OPERATED 
HOSE TEST MACHINE 

AN standards!" Low in cost. Operates on 
100 P.S.I. plant air supply. Explosion proof. 

fluids. For static testing of hose at any pres- 
sure— 200 to 25,000 P.S.I. Operator fully 
protected by^plexiglas shield covering 10-ft 

formerly. m ‘" y ^ “ 

SPRAGUE MODELS-226 HYDRAULIC COMPONENT TEST MACHINE 



SPRAGUE MODEL S-237 



SPRAGUE designs and manufactures a wide variety of standard test machines for aircraft 
and commercial use. If you have test problems. SPRAGUE will gladly aid you in solving 
them. Write, giving complete details of requirements. 
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1144 W. 13STH STREET, GARDENA. CALIFORNIA 
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and ice-box will take the ultimate size 
sheet the Hall will handle-10 x 34 ft. 
Cost of this processing equipment is 
figured at about $200,000. 

In addition to these machines and 
related equipment, there are special 
trimming mills, highspeed bandsaws, a 
3 5-ton-capacity die loader and other 
miscellaneous standard tools. 

► Floor Constniction— Specially con- 
structed floors had to be laid down to 
take the loads imposed in the new 
fabrication facility. And building walls 
had to be stressed to take the capacity 
of two 30-ton overhead cranes for toting 
material across the area or servicing 
equipment that is top-loaded. 

These arc reported to be the only 
cranes of this capacity in the Los 
Angeles area that operate on a cross- 
over arrangement connecting the two 
bays of the fabrication facility. 

The imposing capabilities of the 
Hall's heavy versatile equipment points 
up the increasing importance of the 
manufacturing engineer in the aviation 
industry's future. 

With design trends imposing grow- 
ing demands for stronger structure, less 
weight, and greater fabricating econ- 
omies, tooling and production engi- 
neers are hard-pressed, Lockheed's 
effort is one industry indication that 
manufacturing men can meet the prob- 
lems ahead. 

Cornell, GE Set Up 
Electronics Center 

The prov ision of additional research 
and development facilities for military 
electronics is an immediate objective of 
a joint effort by General Electric and 
Cornell University. In a pioneering 
venture in cooperation bv educational 
and industrial research, GE and Cornell 
have established an advanced electronics 
center at Ithaca. The overall purpose 
is to carry out advanced research and 
development in the field of electronics 
and to provide scientists and engineers 
with teaching and educational oppor- 
tunities. 

The center, called the General Elec- 
tric Advanced Electronics Center at 
Cornell University, will occupy a mod- 
ernized laboratory located on Cornell 
property adjacent to Ithaca’s East Hill 
Airport. The modification of the build- 
ing is scheduled to be completed by 
February, 1952. 

Manager of the center is Brig. Gen. 
T. C. Rives (ret.); activities will be 
directed by a four-man management 
team, two men from industry and two 

Cornell will give faculty appoint- 
ments to a number of staff members 
of the center; certain members of the 
faculty and staff of Cornell may by 
employed by GE either as consultants 
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Here's another example of ADVANCE tooling ingenuity. The problem: 
This depth bomb tail piece deep-drawn to the dimensions shown above 
... in just two draws . . . from a 14-gauge steel blank. Similar pieces 

Advance tooling techniques met the requirements — with dies that pro- 
duced the part in two draws as specified. Advance can help you with 
your difficult drawing and stamping problems . . . and save you time and 
money in your processing operations. Our engineers and our completely 
equipped die plant are ready to serve you. Consult us — or write for 
complete information. 


Depth Bomb part drawn with 
Advance Dies from 31 Vi" steel blank. 


THIS DIFFICULT STAMPING SIMPLIFIED 
BY NEW ADVANCE TOOLING METHOD 


ADVANCE^Ie^ TOOL CO. 

6800 MADISON AVENUE CLEVELAND 2, OHIO 

PHONE: WOodbinel-9191 
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Magnesium, the world’s lightest structural metal, has 
kept pace with the tremendous progress in aircraft 
design. In the past decade, startling design improve- 
ments have been made — improvements depending 
upon the inherent advantages of magnesium. Where 
1,000 lb. of this ultra light metal were used in the 
1940 bomber — now 15,000 to 25,000 lb. arc used. 
Today it is found in almost every part of these 
planes in the form of sheet, castings, extrusions 
and forgings. By this extensive use of magnesium 


the weight of today’s bomber is as much as three 
and one-half tons less than it would have been had 
other metals been used throughout. Cutting pounds 
off the weight without sacrificing strength, mag- 
nesium has made possible the addition of extra 
features, more payload or greater Hying range. 
A vital metal in air transportation today, magnesium 
offers even greater design potentialities for to- 
morrow. If your aim is light weight, keep your eye 
on magnesium. 


MAGNESIUM USED IN 1951 AIRCRAFT: 
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or on a part-time basis. Graduates and 
fifth-year students at Cornell may also 
be employed part-time by GE. 

Possible projects slated for the center 
include guided missile control systems, 
electronic countermeasures and infra- 
red systems. 

Post-Grad Engineer 
Shortage Is Cited 

The smart aeronautics engineering 
student of today will be sitting pretty 
20 years from now in a tremendous 
civil air industry, while those who elect 
other engineering fields will wonder 
why they "overlooked such an obvious 
good bet," Grover C. Loening predicted 
to the engineering students of the Uni- 
versity of Maryland, recently. 

The veteran aircraft designer and 
builder, now research consultant to 
NACA, told the engineering group 
that the great research laboratories of 
this country, in government and in in- 
dustry, “need right now several hun- 
dred post-graduate aeronautical tech- 
nicians with Master’s and Ph.D degrees. 
There are only 30 Ph.Ds in aeronautics 
now in training in the whole U. S., al- 
though at least 300 could find jobs in 
this field at very fine salaries, tomorrow.” 

Loening said the draft is a serious 
limitation on production of additional 
engineers, and that the present serious 
shortage in engineering talent could be 
met in some degree if the government 
would establish scholarships to attract 
additional students. 

A survey recently made showed that 
present aeronautical education facilities 
in the universities of this country are 
only about half occupied, and could 
accommodate twice as many post- 
graduate students with the existing 
facilities and the faculty now available. 

According to the Engineering Man- 
power Commission of the Engineers 
Joint Council, about 20% fewer high 
school graduates are entering engineer- 
ing colleges than before World War II. 
The G.I. Bill has been credited with 
some increase in number of graduate 
engineers, however. 



#20093 FUEL HEATER PUMP 



MOTOR DRIVEN 
PUMPS 

FOR AIRCRAFT 


ADEL presents a wide range of 
Motor Driven Aircraft Heater, Anti- 
Icing, Hydraulic and Fuel System 
Pumps with a wide spread in capacity 
and application. Completely designed 
and manufactured by ADEL, they 
meet or surpass all AN standards to 
provide dependable pump perform- 
ance. Illustrations indicate the com- 
pact, relative scale of dimensions. 
ADEL also produces a complete line 
of Aircraft Hydraulic and Pneumatic 

For complete engineering specifi- 
cations and counsel, address ADEL 
DIVISION, GENERAL METALS 
CORPORATION, 10775 Van 
Owen St., Burbank, California. 


G.P.H. at 40 P.S.I. 
Continuous 24 V.D.C. n 
Veight 1.45 lbs. 


#20820 SERIES “M” 
DUAL OUTLET HEATER OR 
ANTI-ICING PUMP 

2'A to 7y$ G.P.H. per port 


#24000 : 

FUEL BOOST PUMP 

40 G.P.H. at 11 P.S.I. 
Continuous 24 or 12 V.D.C. 


Weight 2.5 lbs. 


#23650-2 EMERGENCY 

HYDRAULIC SYSTEM PUMP 

A G.P.M. at 1500 P.S.I. 
Intermittent 24 V.D.C. motor. 
4£%¥$77'5 lbs. 


#23383 

PROP FEATHERING PUMP 

5 G.P.M. at 1000 P.S.I. 
Intermittent 24 V.D.C. motor. 
Weight 21.0 lbs. 
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Research Limit 

• Saturation reached in 
collegiate air studies. 

• And faculty shortages 
rule out expansion. 

Bv John I. Mattill* 

Substantial increases in collegiate 
aeronautical engineering research arc 
not possible without endangering edu- 
cational programs in the field. 

This is one conclusion reached by 
the Engineering College Research 
Council after analysis of a national 
inventory of college and university re- 
search resources. 

But the Council also says that some 
increases can be achieved if the holes 
in the research pattern are filled, and if 
faculty members who take on research 
can get additional help. 

► Project Report— This picture of aero- 
nautical engineering research in educa- 
tional institutions is drawn from the 
complete report of a survey completed 
last summer by the Council's Commit- 
tee on Relations with Military Research 
Agencies. 

This national inventory covered 
special interests and activities of faculty 
and graduate students in all physical 
and engineering sciences at 750 colleges 
and universities in the United States. 
Over 24,000 faculty members, and an 
equal number of graduate students, 
were reported. 

An informal review of the list of 
schools from which no replies were re- 
ceived suggests to the committee that 
‘‘substantially all” of the national po- 
tential for research in colleges and uni- 
versities in the physical and engineering 
sciences is covered. 

Of nearly 25,000 faculty members re- 
ported, 20,000 are considered by their 
institutions to be qualified to perform 
research, but only 12,700 are now active 
in research. An average of 27% of 
total faculty time is spent on research 
activities, and on a national average 
45% of this time is already spent on 
defense research studies sponsored by 
military agencies or their industrial 
contractors. 

“Putting these figures another way,” 
Dean A. F. Spilhaus, of the Uni- 
versity of Minnesota and chairman of 
the council committee, has pointed 
out, "of the 25,000 faculty mem- 
bers reported, one-half are active 
in research; these spend about one- 
half of their time in research, and 
one-half of this is devoted to military 



RCA takes its 

ENVIRONMENTAL TEST PROBLEMS 


The answers to these and thousands of other questions 
will be worked out by RCA Engineers from test data 
obtained in an atmospheric test chamber designed and 
built by Tenney Engineering, Inc. This 50-ton chamber 
has been installed for the RCA Engineering Products 
Department, Camden, N. J., for environmental testing 
of both military and civilian electronic equipment. 

Here, in one room can be simulated any and all condi- 
tions of temperature, humidity, and pressure found on 
earth or above it— to altitudes of lOO.OOt) feet! 


SPECIFICATIONS 



For full information on any environmental test 
equipment, write Tenney Engineering, Inc., Dept. 

26 Avenue G, Newark 5, N. J. 
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research. This means that one-eighth 
of the total college effort in these fields 
of engineering and physical sciences is 
alrcadv devoted to defense research." 

► Near Satnration-Thc Council's hg 
urcs show that 82% of aeronautical 
engineering research in colleges and 
universities is now directed toward de- 
fense needs, sponsored by federal agen- 
cies or industries active in military 
development. No other field of the 
engineering or physical sciences shows 
such high concentration on defense 
activities. 

In aeronautical engineering, there 
are 652 faculty members and full-time 
senior research personnel. Of these, 
597 are judged qualified to participate 
in research projects, and 437 of them 
are now engaged in research. This 
effort is equivalent to the work of a 
full-time research staff of 290, of whom 
237 would be engaged in defense 
projects for military agencies or their 
contractors. 

In all, defense research amounts to 
slightly more than one-third of the 
total faculty effort— including teaching, 
administration, committee work-in 
aeronautical engineering in the United 
States today. 

In all the physical and engineering 
sciences, aeronautical engineering stands 
fourth in the total volume of military 
research now underway in colleges and 
universities. The 237 "equivalent” full- 
time aero researchers arc exceeded only 
in the basic sciences of physics (609 
workers), chemistry (506 workers), and 
electronics (314 workers). 

Almost 8% of college defense re- 
search today is in aeronautical cnginccr- 

► Non-Faculty Effort— Graduate stu- 
dents and assistants in aeronautical 
engineering total 556, and their effort 
is equivalent to that of 284 full-time 
junior research staff members. 

More than half of the total defense 
aeronautical research is concentrated 
at seven schools: University of Michi- 
gan, University of Minnesota, Princeton 
University, Massachusetts Institute of 
Technology, California Institute of 
Technology, Polytechnic Institute 
of Brooklyn and Northwestern Uni- 
versity. 

These schools reported the equivalent 
of 118 full-time senior research staff 
members. 

They have 200 faculty members and 
senior research personnel in aeronau- 
tical engineering— more than one-third 
of those available throughout the na- 
tion. In the "big seven,” nearly two- 
thirds of the total faculty effort in 
aeronautical engineering is devoted to 
defense research, compared to slightly 
more than one-third in all colleges and 
universities. 

Of the total of senior faculty and 
research staff members qualified to per- 



FIRST NAME IN ROCKET POWER 


REACTION MOTORS, INC., Rockaway, New Jersey 
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were asked to indicate special fields of 
aeronautical engineering in which one 
or more staff members were interested 
and competent in research. The an- 


This list does not imply equal com- 
petence on the part of each educational 
institution indicated; potential contrac- 
tors and sponsors must still select with 
care institutions to receive contracts for 
specific projects. 

But it does indicate that wider re- 
sources are available than have thus 
far been tapped-and there are urgent 
reasons for using less experienced 
scientists who may turn in a perform- 
ance quite as creditable as that of the 
more familiar sources. 

► Equipment Survey— Many research 
projects in aeronautics require special- 
ized equipment not available at all 
schools. In general, however, the Com- 
mittee regarded qualified personnel as 
the principal bottleneck in the current 
necessary expansion of research; if com- 
petent manpower is available, necessary 
equipment can probably be supplied to 
the potential research workers. 

Nevertheless, the Committee at- 
tempted an inventory of items of spe- 
cialized equipment not commonly 
found at educational institutions. Thus, 
such aeronautical equipment as com- 
puters and analyzers, correlators, and 
windtunnels were listed where available, 
in the belief that such availability might 
be an important factor in the location 
of research there. 

Fifty-five colleges and universities 
reported subsonic windtunnels on their 
campuses, though no indication of size 
and capacity is available. Six transonic 
windtunnels were reported, only three 
of them at schools in the “big seven" 

S ; one is at a school with no 
se research. Supersonic windtun- 
nels were reported at 2 3 schools, in- 


form research in aeronautical engineer- 
ing, nearly three-fourths are now 
engaged in research work in that field. 
This leaves only 160 faculty members 
not now active in research who are 
presumably available for research assign- 

If they undertake research on only 
a quarter-time basis, the equivalent 
of 40 more full-time research scientists 
is added to the nation’s research force. 
This is an increase of only 17% in 
one of the most critically short areas of 
today’s effort. 

► No Large Increase— From these fig- 
ures, the Council's committee con- 
cludes that substantial increases in 


aeronautical engineering research in 
colleges are not possible without endan- 
gering the educational programs in the 
field. Yet some increases obviously can 
be achieved, if military and industrial 
contractors are willing to seek out the 
holes in today’s research pattern— and 
if faculty members who take on research 
can obtain additional assistance. 

Much of the aeronautical engineering 
research increase must come through 
broadening the military program to in- 
clude institutions not now having a 
major research role. 

Widely diversified capabilities are 
available. In connection with the Re- 
search Council's inventory, institutions 
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Getting the right answer— engineering and produc- 
tion-wise— is the day-by-day business of Taller & 
Cooper, Inc. This engineering and manufacturing 
company has produced many unusual designs for 
power control, wind tunnels, computers, automatic 
weighing and toll-bridge structures. Taller & 
Cooper engineers, in developing the sealed-beam 
lighting for the Mystic River Bridge, Boston, Mass., 
fonnd the right answer in Simmons QUICK-LOCK. 


Simmons LINK-LOCK 


Unusual design by Taller & Cooper solves a num- 
ber of problems in highway lighting. The engi- 
neers use a conventional sealed-beam headlamp 
mounted in an adjustable bracket. A cast bronze 
cover plate with integral visor is attached with 
three Simmons QUICK-LOCK fasteners to the hous- 
ing which is part of the bridge structure. A rubber 
gasket seals the assembly. 

Servicing is simple because QUICK-LOCK opens 
or locks with a 90-deg. turn. Inspection is easy be- 
cause the stud is self-ejecting when it isn’t locked. 
quick-lock keeps the gasket compressed tightly. 
The special head makes the unit tamper-proof. The 
fastener also resists vibration. 

QUICK-LOCK can provide your design with un- 
usual plusscs, too. Simmons’ engineers will be glad 
to study your fastening problems. 

SIMMONS FASTENER CORPORATION 
1755 North Broadway, Albany 1, New York 


QUICK-LOCK . . . SPRING-LOCK . . . ROTO-LOCK 


FASTENERS WITH USES UNLIMITED 

39 


eluding five of the "big seven’’ and two 
institutions reporting no defense as- 
signments. Eight institutions listed 
hypersonic winatunnels; three of these 
are schools in the “big seven,” and one 
in the group is without any defense 

► Potential Gain— One possible research 

S in was suggested by the ratio of senior 
:ulty to graduate students— about 1.2 
to 1. 

The Committee felt that one faculty 
member should be able to direct the 
work of several assistants, instead of 
the average of slightly less than one. 

An increase here would add to the 
future manpower supply for the avia- 


tion industry, although it might remove 
some young men from the ranks of 
those immediately available for work. 

In pointing out that research assign- 
ments can profitably be assigned to 
many schools not now involved, the 
Committee underscored the importance 
of secondary benefits from such assign- 
ments. 

New research activities will, if prop- 
erly organized, strengthen the educa- 
tional programs with which they are 
associated, the report revealed. 

This, in turn will assure an increas- 
ing supply of well-trained students to 
help fill the critical manpower needs 
now facing the aircraft industry. 


Wingtip Heaters 
For Globemaster II 

One of the latest refinements on the 
Douglas C-124A Globemaster II is a 
wingtip-mounted combustion heater. 

One of these units, housed in a tip- 
tank configuration, is supported at the 
end of the wing spars on each wing 

This arrangement offers several ad- 
vantages over previous installations in 
early versions of the C-124A, where 
anti-icing heaters were buried in the 

The two tip-type heaters are sup- 
plemented by two others located in 
the tailcone for tail surface anti-icing. 

► Boosts Safety— These four heaters, 
each of the same size and capacity- 
600,000 Btu.— replace 10 units of three 
different sizes formerly required for the 

In addition to a net gain of 900,- 
000 Btu., maintenance and stocking of 
spare parts is simplified because of 
heater interchangeability. Douglas en- 
gineers have pointed out. 

Another factor introduced with the 
new arrangement boosts operational 
safety. 

The wingtip heaters are located 34 
ft. from the nearest fuel cell. Previ- 
ously, heaters and wing fuel tanks were 
only 1 ft. apart and separated by the 
spar web. 

The added weight introduced by the 
heater at the wingtip is desirable from a 
structural standpoint, Douglas says, be- 
cause it reduces the bending moment 
in the spars. And the plane's service 
ceiling is increased by approximately 
1,300 ft. because of the favorable end- 
plate effect of the heater pods. Another 
feature is the incorporation of a ground 
blower for removal of ground ice accre- 

► Study Ground Use— Installation of 
the tip-mounted heaters came after ex- 
tensive studies and physical tests, which 
introduced loads as high as 20Gs for 
the heater supports. 

The pods were tested to their ulti- 
mate loads by dropping from a 
guillotine-type test rig while the heater 
units were operating. 

Provisions for using the tip heaters 
for ground heating of engines also is be- 
ing studied. Ana on one plane the 
heater exhaust system is being tested for 
purging the wing fuel cell area with 
inert gas to prevent fires from bullet 
hits. 

Tlie wingtip heater installation orig- 
inally was conceived by Warren Brass 
of Douglas’ Long Beach air condition- 
ing group, and developed under the di- 
rection of W. F. Walker, chief of the 
section, and C. G. Brown, design 
engineer. 
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Hiller Copter Has ‘New Look’ 


Korean experience results in 54 major engineering 
improvements in H-23B over 360 commercial version. 


Hiller's newest copter, the H-23B, 
recalls the old saying about new wine 
in old bottles. Basically, the H-23B is 
the old bottle— it looks like its pred- 
ecessor, the H-23A, a hasty conversion 
of the Hiller 360 commercial copter. 

► New Wine— But new wine has been 
poured in, in the form of more power, 
improved load-carrying capacity and 
many design changes suggested by the 
military experience in Korea. 

As a result, the H-23B is veiy nearly 
a new rotocraft, not just a simple modi- 
fication of an earlier type. And right 
now, the craft is coming off the produc- 
tion line at the Palo Alto plant of Hiller 
Helicopters "at a good clip." 

► Genesis— There's quite a story behind 
the H-23B. It is in fact Hiller’s first 
aircraft designed for the military serv- 
ices. And it is, says Hiller, almost en- 
tirely new when compared to its pred- 
ecessors, the Hiller 360s and H-23A. 

In the fall of 1950, after a few 
copters had shown their capabilities 
in Korea, Hiller began conversion of the 
360. About ten days after approval was 
given the mechanical equipment instal- 
lation, the first HTE-1 came off the 
line for the Navy. Later the Army’s 
H-23A was built on the same produc- 

These service copters were civilian 
types with "fixes” such as extra radio, 
a floor stick and special avionic 
equipment. And it was soon apparent 
under pressure in Korea, that civilian 
equipment, instruments and bearings 
couldn’t take it. 

At one base, three days’ time saw 3S 
hr. written into the log of one heli- 
copter— a higher utility than was ever 
expected in civilian service. 



NEW COCKPIT for H-23B is roomier, has 


And, as Hiller says, “A helicopter 
with automotive and Cub airplane-type 
parts will not stand up under that type 
of service, particularly with 400 extra 
pounds of military equipment. . . ." 

The ending was inevitable. The 
H-23As began breaking down. Spares 
were not available. The craft had been 
converted so fast, and moved into 
Korea so soon that the spares normally 
supplied with a military aircraft were 
not on hand. The H-23As finally were 
pulled out of Korea and sent back to 
Japan. 

► Design Changes— As a result of serv- 
ice experience in Korea, Hiller held 
an engineering conference to consider 
the changes suggested, urged and de- 
manded by users in the field. After 
the conference, 54 major engineering 
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EDISON 


guards new commercial 



Martin 4-0-4, latest of the country's leading aircraft to be 
equipped with Edison Fire Detection. Glenn L. Martin's en- 
gineers chose the EDISON System because of its long record of 
satisfactory service on practically every major airline. Flight 
engineers and maintenance men attest to the dependability, 
false-alarm-proof design, low maintenance cost and "split- 
second" warning action of Edison detectors. 

The highly successful thermocouple-type system was first 
developed in the Edison Central Research Laboratories. This 
kind of research and development is going steadily forward. 
Announcement of new and better products for the aviation 
industry may be expected soon from Edison. 




INCORPORATED 


Temperature Indicators • Electrical Resistance Bulbs 
Temperature Indicating and Alarm Systems 
Time Delay Relays • Engine Gauges • Sealed Thermostats 

-YOU CAN ALWAYS RELY ON EDISOH- 


changes were made. And the Army fol- 
lowed through with a large production 
order for the revitalized copter, which 
was to bear the designation of H-23B. 

Of course all of these changes were 

As production would allow, changes 
were eased into the system, with the re- 
sult that the last H-23A aircraft incorpo- 
rated some of the improvements of the 
II-23B. 

Modifications included all new trans- 
missions, bodies, tail sections, avionic 
system, controls and enclosure. These 
went in on some of the A models: the 
B has all these plus a 200-lip. engine 
and skid gear. 

► Increases— The H-23B now is pow- 
ered by a Franklin 6V4-200-C33 engine 
which' develops 200 hp. against the 
H-23A's 178-hp. Franklin engine. This 
increase has boosted the empty weight 
from 1.697 lb. to 1.756 lb., but has also 
permitted an increase in useful load 
from 703 lb. to 744 lb. 

Basic dimensions remain the same, 
with slight increases in height to top 
of cabin and top of rotor. 

Gross weight is raised 100 lb. to 
2.400 lb. And increasing the gross 
weight while keeping the rotor diameter 
constant has resulted in a slight increase 
in rotor disc loading, from 2,49 psf. to 


-» psr- 

Other basic dimensions include rotor 
dia.. 35 ft.; overall length. 38." ft.: and 
overall height. 9.7 ft. 


NACA Reports 

(NACA Technical Notes are informs 

domestic use only. They arc obtainable, 
bee of charge,^ only by jjersons paving ^a 

Division of Research Information. .VACA. 
1724 F St.. N. VC., Washington 2). D. C.) 


► Theory of Flame Propagation (TM 
1282); On the Theory of Combustion 
of Initially Unmixcd Gases (TM 1296) 
-both by Y. B. Zeldovich. 

These two technical memoranda arc 
translations from Russian scientific 
journals of about three years ago. 

The former paper is more of a 
mathematical approach to the problem 
than a physical chemistry investigation. 
It deals with the conditions under 
which the reaction proceeds during 
combustion. 

Zeldovich develops a theory which 
considers the rate of reactions occurring 
at temperatures of 1,500 to 3.000C 
for time periods on the order of a milli- 
second. 

Equations arc set up for heat con- 
ductivity and diffusion considering a 
flame propagated in an explosive mix- 
ture. An estimate is given for the upper 
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a type and sixe for every need 



THE TORRINGTON COMPANY 

ington. Conn. • South Bend 2 1 , 


Torrington Needle Bearings are available in a wide 
range of types and sizes to give dependable anti- 
friction performance in a wide variety of applications. 

Needle Bearings are especially suited for high 
speed rotation ... or oscillation. They offer high load 
capacity, small cross-section, good retention of lubri- 
cant and long service life for all radial loads. 

You can accommodate shafts from 5/32" up — 
retaining all these advantages. Our engineers will 
be glad to help you pick the right Needle Bearing 
for your application. 
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and lower limits of flame velocity. 

The second memorandum assumes a 
steady process with continuous replace- 
ment of the initial substances and con- 
tinuous removal of the products of com- 
bustion. 

For this and other limiting assump- 
tions. it is shown that the concen- 
tration of the products of combustion 
and the temperature at the flame sur- 
face are the same as for the combus- 
tion of a stoichiometric mixture of the 
gases. It should be noted that this paper 
deals with unmixed gases. 

► Axisvmmetric Supersonic Flow in Ro- 
tating Impellers (TN 2388)-by Arthur 
W. Goldstein. 

This paper is a contribution to com- 
putation techniques for turbomachin- 
ery. Primarily it extends two-dimen- 
sional computations to apply to the flow 
in the three-dimensional section be- 
tween compressor blades. Because there 
has been no practical method of using 
three-dimensional calculations in this 
region, the procedure has been to use 
two-dimensional theory, with certain 
limiting assumptions, 

Goldstein’s method, which was de- 
vised at the NACA’s Lewis laboratory, 
deals with spanwisc variations of flow 
which are neglected in previous meth- 
ods. He assumes a large number of 
blades in the impeller and considers 
the average circumferential flow. 

This technique, combined with esti- 
mates of the blade-to-blade variations 
in flow, is useful for designs with closely 
spaced blades. 

► Possible Applications of Blade Bound- 
ary-Layer Control to Improvement of 
Design and Off-Design Performance of 
Axial-Flow Turbomachines (TN 2371) 
—by John T. Sinnctte, Jr. and George 
R. Costello. 

Research on boundary-layer control 
for isolated air foils has been extended 
to certain applications on turbomachine 
blading in a theoretical analysis pre- 
sented in this report. Boundary-layer 
control may be used either to delay 
transition from laminar to turbulent 
boundary layer or to prevent or delay 
boundary-layer separation. The former 
use reduces skin friction and heat trans- 
fer; the latter increases allowable blade 
loading and range of angles of attack. 

The analysis suggests that boundary- 
layer control may have useful applica- 
tions in conjunction with turbine blade 
cooling. This is because one of the 
most effective methods of cooling tur- 
bine blades is by ejecting cooling air 
at or near the trailing edge of the blade. 
This ejected air can act as an effective 
method of boundary-layer control which 
permits increases in blade loading; this 
therefore reduces the total blade area 
needed for a given power output. 

A multi-stage turbomachine designed 
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for high pressure ratio may have very 
poor performance at off-design values. 
Efficiency loss is particularly serious in 
multi-stage, axial-flow compressors op- 
erating below design speeds. The first 
stages must operate at high angles of 
attack and may stall; the last stages may 
be operating as a turbine or may even 
be subject to negative stall. Boundary- 
layer control may be used to improve 
this situation also. 

Boundary-layer control has not been 
particularly recommended for improv- 
ing the design performance of the first 
stages of axial flow compressors. This 
is because high entrance Mach num- 
bers are required on these stages in 
order to obtain high mass flow at a 
high rate of speed. 

High Mach numbers require thin 
blades with relatively low loading; in 
this case the boundary-layer control 
gain is small. 

The report also presents the theory 
used to calculate the blade design with 
a slot. 

►Construction and Use of Charts in 
Design Studies of Gas Turbines (TN 
2402)— by Sumner Alpert and Rose M. 
Litrenta. 

This report covers the computation 
and graphical presentation of a series 
of possible turbine designs for any 
specific application. 

A preliminary design chart is used to 
get the first estimates of the number of 
stages required, the type of velocity dia- 
gram and the need for annular flow- 
area divergence. 

Working with the preliminary design 
chart simplifies the construction of the 
specific design chart. The area ratio, 
specific work and efficiency must be 
known or assumed before this chart 
can be constructed. 

The analysis assumes that one-dimen- 
sional flow occurs with no radial com- 
ponents; all losses take place in die 
rotor; and a constant value of the ratio 
of specific heats exists. Because of these 
limiting assumptions, the results ob- 
tained from the methods of the report 
should be considered as preliminary in 
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Bristol Automatic Control 


GUARDS AIRCRAFT SAFETY 
AND OPERATING EFFICIENCY 


Leading aircraft manufacturers use 
Bristol Automatic Precision Con- 
trol Equipment on fighter planes, 
bombers and transports. 

Products of over 60 years of 
Bristol pioneering in the field of 
precision instruments, they have 
proved their merit under exhaus- 
tive flight tests in extreme climates 
and at high altitudes. 


craft Divi 


sion is especially geared 
to design and produce aircraft con- 
trol devices such as engine tem- 
perature controllers, timers, and 
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elec 


and e 


chanical control devices, 


The Bristol Company is a leader 
in the development of instruments 
and devices for indicating, record- 
ing and automatically controlling 


With aeronautical development 
proceeding at a rapid pace, Bristol 
engineering and production facili- 



There are Bristol branch offices 
in 26 principal cities and Bristol 

Toronto and London. Address in- 
quiries to The Bristol Company, 
Aircraft Equipment Div., at 130 
Bristol Rd., Waterbury 20, Conn. 
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FINE PRECISION INSTRUMENTS FOR OVER 60 YEARS 
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The airlines these men direct are a vital part of 

THE WORLDS GREATEST 





Today the 19 men pictured here operate airlines that comprise the 
world’s largest airlift — serving free people everywhere. 


DOUG i 



IttD'S LARGEST BUILDER OF MILITARY AND COMMERCIAL 

AIRCRAFT FOR 30 YEARS *- MILITARY AND COMMERCIAL TRANSPORTS >- FIGHTERS 

ATTACK PLANES *• BOMBERS * GUIDED MISSILES -*■ ELECTRONIC EQUIPMENT - 


The giant Douglas DC-6 — finest of all modern transports — is now 
flying or on order for these airlines. No other post-war transport has been 
chosen by so many carriers. Proved over billions of flight miles, 
the DC-6 is the most economical to operate of all four-engine 
transports — even approaching the operating costs of twin-engine aircraft. 
Douglas believes that the continuing development of outstanding 
commercial air transports like the DC-6 and the growth of civil aviation 
are vital to the progress and security of the free nations of the world. 
Douglas Aircraft Company, Inc. 
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It’s great 
to make the 
grade at 


A Boeing engineer is Somebody! He’s 
measured up to the high standards of 
an Engineering Division that’s been 
growing steadily for 35 years. 

If you qualify, there’s a stable career 
opportunity for you here. You’ll work 
on such challenging programs as the 
B-47 and B-52 jet bombers, guided 
missiles and other revolutionary devel- 
opments. You’ll find here the finest 
research facilities in the industry. 


There are excellent openings for 
experienced and junior aeronautical, 
mechanical, electrical, electronics, 
civil, acoustical, weights and tooling 
engineers for design and research; 

analysts; and for physicists and 
mathematicians with advanced de- 


Opcnings are available at both Seattle 
and Wichita. Your choice of location 
— Pacific Northwest or the Midwest. 
You’ll enjoy good salaries that grow 
with you, and Boeing provides a mov- 
ing and travel expense allowance. 

You’ll be proud to say, “I’m a 
Boeing engineer!" 



FLIGHT SHOT of Corsair shows de-icing boob on wing and tail surfaces, and . . . 



CLOSF.-UP shows bools in place on both sides of radome on F4U-5NL right wing. 


Heat on CY De-Ices the Corsair 

Navy rush job is typical of emergencies industry 
meets daily; company did work in 2£ months. 


OR USE THE CONVENIENT COUPON 


JOHN C. SANDERS, suit Emtow-Prana 
Boeing Airplane Company, Seallie 14, Wash. 



Typical of "everyday” emergency 

S ects tossed into the lap of the air- 
t industry, how they are met and 
some of the problems encountered was 
a rush job United Aircraft Corp.’s 
Chance Vought Aircraft division in 
Dallas did for the Navy. 

What the Navy wanted: de-icing 
boots on wings and tail surfaces, de- 
icing provisions for the propeller (on a 
type of blade not previously protected 
in this manner), a windshield de-icing 
system, an improved cockpit heater and 
a complete set of frost covers for the 
winterized planes. 

► Deliveries Halted— De-icing boots 


never had been used on high speed 
Navy planes, CV says, and adding to 
this lack of prior experience was the 
company's own unfamiliarity with such 
equipment. 

Navy request to do the job was re- 
ceived in late September, 1950. 
F4U-5N deliveries were halted. Two 
and a half months later deliveries were 
rolling again, this time winterized, 
night-fighting F4U-5NLs— ahead of 
schedule. Within three months, the 
Navy had received nearly 30 of the cold 
weather planes. 

In that time, the company with help 
from other firms had designed a com- 
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This radio plays deadly music 


Here's an important "brain lobe” of a 
guided missile — a tiny radio ampli- 
fier unit no bigger than a matchbox. 
It's a vital part of the complex - elec- 
tronics equipment which guides these 
pilotless weapons to their target with 
deadly accuracy. 

Boeing initiated one of this country’s 
first active guided missile programs 
authorized after World War II. From 


For the Air Force, Boeing builds the B-47 Stratojeti 
and for the world's leading airlines, 8oeing has bu 


it have evolved newer and more ad- 
vanced projects to which are assigned 
a substantial number of Boeing engi- 
neers and research scientists. All of 
these major activities are shrouded in 
secrecy. 

An interesting phase of their devel- 
opment work concerns the "miniaturiz- 
ing” of electronics equipment. Tiny 
vacuum tubes, condensers and other 

8-SO Superfortresses and C-97 Stratofreighters; 

t fleets of the new twin-deck Sfralocruisers. 


components are assembled in minute 
"packages" to save weight and space. 
They must be tough to stand the shock 
of supersonic missile flight. They must 
be highly accurate and dependable. 

Boeing’s missile projects, like those 
of other aircraft manufacturers, are a 
part of an over-all, comprehensive pro- 
gram designed to help build America's 
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PRECISION Aircraft Products 

. built with years ot know-how! 
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Aro Engineering "won its wings” before World War II . . . designing and 
building precision instruments and devices widely used in aircraft. 

to users of aircraft products such as these. Whether it's oxygen regulators 
. . . vacuum pumps . . . check valves ... or other units . . . ARO builds 'em 
right for precision and performance! Send for complete information. The 
Aro Equipment Corporation, Bryan, Ohio. 


ARO 



AIRCRAFT PRODUCTS 


plctc winterization system, set up parts 
production, overcome bottlenecks in 
procuring certain components, installed 
the system in the plane, service tested 
it in flight, exterminated inevitable 
"bugs" and prepared maintenance 
manuals in book form for delivery with 
each plane. 

The Navy then conducted special 
cold weather tests at Argentia, New- 
foundland, before dispatching the 
planes to the fighting front. That the 
effort paid off after arrival of the New 
Corsairs overseas is "indicated by sub- 
sequent reports of other non-winterized 
fighters lost because of icing condi- 
tions,” says CV. 

► Full Schedule— Sparking this rush job 
for the company was Henry Tereskow, 
project engineer. CV’s reaction to the 
emergency assignment is illustrated by 
Tereshkow’s itinerary and schedule of 
business the first week after the Navy 
asked for winterized craft. The request 
came on a Friday— was accepted on Sat- 
urday. Tereshkow started burning mid- 
night oil right away: 

• Saturday in Dallas: (1) Pored through 
equipment and suppliers’ catalogs; called 
B. F. Goodrich Co. in Akron, stated 
problem to them in general terms, de- 
termined who to work with at Good- 
rich; (3) worked out blueprints detailing 
possible areas for application of boots, 
etc., and airmailed these special delivery 
to Akron; (4) called Hamilton Standard 
Propeller division in Hartford, set up 
appointments. 

• Sunday: Flew from Dallas to Akron, 
made contacts for Monday meetings 
with Goodrich people. 

• Monday in Akron: outlined require- 
ments to Goodrich; learned Douglas 
Aircraft engineers also on the way to 
Akron, after accepting assignment to 
winterize AD planes; (2) explored loca- 
tions for de-icing boots and Goodrich 
agreed to supply rubber needs, but 
warned a snag might develop in obtain- 
ing drive mechanism for system; (3) 
called Eclipse-Pioneer division of the 
Bendix Corp. in Teterboro, N. J., for 
Wednesday meeting to discuss techni- 
cal details and procurement of operat- 
ing system; (4) flew to Hartford. Conn. 

• Tuesday in Hartford: Went over pro- 
peller anti-icing equipment require- 
ments with Ham Standard engineers. 
Traveled to Teterboro. 

• Wednesday in Teterboro: (1) Dis- 
cussed equipment problems with 
Eclipse-Pioneer; (2) found Eclipse 
could not deliver for four months, while 
first winterized plane was scheduled for 
flight trials in six weeks; (3) With 
Eclipse engineers, worked up figures on 
materials that would be required; (4) 
left Teterboro for Washington, D. C. 

• Thursday & Friday in Washington: 
Discussed project details and difficulties 
with John E. Sullivan of the Bureau of 
Aeronautics, who was charged with ex- 
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TEMCO’S New 
Greenville Plant 
in Full Swing 

A new TEMCO facility now is in 
full operation . TEMCO-Green- 
ville, the MAJORS FIELD plant 
recently set up in Greenville, Texas, 
just sixty miles northeast of 
TEMCO's Dallas headquarters. At 
present, the new plant is in full 
swing on its cycle reconditioning 
project for the AIR FORCE . . . 
delivering Military Air Transport 
C-54's well ahead of schedule from 
its overhaul production line. 

The new plant now houses com- 
pletely self-contained overhaul 
facilities for C-54 aircraft including 
all electrical, instrument, radar and 
radio, hydraulic, propeller, sheet 
metal and engine accessory shops. 
The main double hangar building, 
housing main components of the 
overhaul line and all administrative 
offices, has well over 70,000 square 
feet of floor space. In addition, 
there are two 15,400 square foot 
production hangars and five 10,000 
square foot warehouses at the base 
for TEMCO supplies. Two former 
hospital buildings on Majors Field 
have been moved into the TEMCO 
area and one has been fitted up for 
Personnel and Purchasing and the 
other as a cafeteria, thus rounding 
out the completely self-contained 
operation. 

With an employe force of over 700, 
the new installation has a capacity 
in excess of 15 completely over- 
hauled aircraft per month. 

Major Assembly 
Work on Schedule 
at Dallas Plant 

In Dallas, at its main plant, 
TEMCO is continuing to expand its 
subcontract activities building 
major assemblies and components 
for four of the major prime aircraft 
contractors . . . DOUGLAS, MAR- 
TIN, BOEING, and LOCKHEED. 
This work includes some of the 
nation’s fastest and newest planes: 
the A2D Skyshark, the P5M-1 Mar- 
tin Marlin, the B-47 Stratojet and 
the P2V Neptune. 

Production engineering ability com- 
bined with one of the finest and 
best equipped facilities in the coun- 
try has made possible TEMCO’s 
rapid development into “one of the 
nation’s largest aircraft subcon- 
tract” firms. 


A NEW 


TEMCO 




TEMCO-Dalias now has a separate overhaul division, TEMCO- 
Greenville at Majors Field, just sixty miles northeast of 
Dallas. The new facility, recently installed by Texas Engineer- 
ing and Manufacturing Company, comprises a completely 
self-contained overhaul pro- 
duction line capable of turning 
out more than 15 completely 
overhauled C-54’s per month. 

“Cycle reconditioning” at the 
new base is now in full swing 
on an Air Force contract for 
the Military Air Transport 
Service. Recently, the first 
C-54 to be overhauled in its 
entirety at TEMCO-Greenville 
was delivered to the Air Forces 
TEMCO started transferring its C-54 overhaul activities from 
its main Dallas plant to Greenville early last summer to make 
way for increased manufacturing operations at Dallas. 
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for extremely low inertia and 
high frequency response 


LOW VOLTAGE MOTORS 
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FROM PASSENGERS 
TO FREIGHT.. 


with WEDJIT 


From seats to cargo tie-downs in minutes 



flat with Adams-Rite WEDJITS. 

Just as efficient with electronic gear and other 
removable equipment, these heavy duty, posi- 
tive locking fasteners insure built-in strength 
with twist -of- the -wrist interchangeability. 
WEDJIT’S anchor plate contains a rugged, 
spring-actuated, locking mechanism. The stud 
snaps in under hand pressure, releases in- 
stantly at the turn of a screw head. 

How many ways can you useWEDJIT? Your 
inquiries are invited. 


Monadnock, with a wealth of fastening / MC 

experience, also has reliable development 1 i i. 

and production facilities available to \ ' 1 f M 
manufacturers of quality products. 1 
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ENGINEERS 

wanted at once 
for 

LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 

by 

NORTH AMERICAN 
AVIATION, INC. 

Los Angeles, California 
Columbus, Ohio 


Unusual opportunities for Aero- 
dynamicists, Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists in all phases of 
aircraft engineering. Engineering 
skills other than aircraft may be 
adaptable through paid training 
program. Also openings for 
Recent Engineering College 
and Technological Graduates 


Long-range military program of- 
fers fine chance for establishing 
career in aircraft while aiding de- 
fense effort. Transportation and 
established training time paid. 
Salaries commensurate with ex- 
perience and ability. 


Please include summary of 
education and experience 
in reply to: 

Engineering Personnel Office 
SECTION 3 

NORTH AMERICAN 
AVIATION, INC. 

Los Angeles International Airport 
Los Angeles 45, Calif. 

Columbus 16, Ohio 


pediting the project for Navy; (2) had 
conference with Capt. Paul Ramsey 
and J. J. Hospers, now assistant to the 
general manager at CV, who had trav- 
eled from Dallas to Washington; (3) 
after many telephone calls between 
BuAer and Bendix, delivery time of 
Eclipse de-icing components was re- 
duced by reshuffling orders on hand so 
equipment would be received in Dallas 
on time to meet initial flight trials 
scheduled for Nov. 4. 

Within a week after receiving Navy 
request, through teamwork of the firms 
ana Naval agencies involved, the basic 
engineering data had been obtained, 
status of components known, project 
strategy settled and an F4U-5N allo- 
cated for prototyping. CV’s field service 
manager and Lt'. Cmdr. C. W. Sullivan, 
of BAR Dallas, had started canvassing 
various Naval activities to borrow mate- 
rials until supplies from manufacturers 
began arriving in Dallas. 

► Boot Trouble— The project settled 
down to a fast pace. Materials started 
flowing into Dallas early in October. 
The de-icing boot system was a fairly 
new high pressure type with little serv- 
ice experience on it, so a Goodrich rep- 
resentative moved temporarily to Dallas 
to stay on the project. Bendix and Ham 
Standard representatives also pitched in. 

“A heartbreaker came,” says Tercsh- 
kow, ‘‘when a boot sprang a leak after 
we had the installation all made up and 
in operation.” It was necessary to re- 
move the cemented boots with a sol- 
vent, clean the wing surfaces and reap- 
ply them. Normally, it required three 
days to cure the boots, but this was cut 
to two by using heat lamps. 

Problems were encountered with the 
prop de-icing system. Tests were con- 
ducted by operating the system during 
ground runs and flights to check the 
alcohol flow pattern across the blades, 
sprayed previously with a fine coat of 
Bon Ami-water mixture. The alcohol 
was pressure-fed into a cup at each 
blade shank and forced centrifugally out 
along the troughs in the boots ce- 
mented to the blade’s leading edge. In 
spilling out of the troughs, the alcohol 
produced a pattern for evaluation. 

Finally, through trial and error, engi- 
neers found an acceptable installation. 

► Cockpit Fumes—' The cockpit heater 
system was raised in capacity. The previ- 
ous one delivered enough neat to keep 
the pilot warm, but not enough to 
defog and defrost the inside of the 
canopy. The new system worked so 
well it almost drove the pilot out of the 
cockpit during early tests, says CV. For 
more ram air, the system required addi- 
tion of a special heater airscoop on the 
outside of the plane— a cause of later 
difficulties. 

Besides defrosting the inside of the 
windows, de-icing equipment was 
needed to prevent ice formation on the 



Machined and Assembled to Rigid Specifications 

The machining of jet compressor parts and the assembly of complete 
rotor units require an organization having specialized tooling and 
inspection equipment and plenty of aircraft know-how. Turbojet 
engine builders are enthusiastic about the work of the Robbins Engi- 
neering Company, a subsidiary of Ex-Cell-O Corporation. 

The Robbins organization is cooperating whole-heartedly with the 
program to build up air power for the defense of our country. All its 
efforts will be directed toward this end in the present emergency. 
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AUTOMATIC CONTROLS 


"Piaoc . clefiwtlaMe in combat 
and transport operations 




dual float switch suitable for tip or pylon mounted 
auxiliary fuel tanks. Boeing has long used Aerotec 
valves, float switches, and pressure switches on 

When you are faced with problems of auto- 
matic controls for flaps, landing gear and cabin 

etc., contact Aerotec. One of our’instrumentation 
able assistance at any time. Call or write. 

. . . for AEROTEC controls custom- 
built to your needs contact THERMIX 


AIRCRAFT REPRESENTATIVES 



THE THERMIX CORPORATION 


GREENWICH, CONNECTICUT 


[ 


THE AEROTEC CORPORATION 

AIRCRAFT DIVISION GREENWICH, CONNECTICUT 

Types — Float ^Switches: Top, bottom or side’mounted— Single, Dual, o 
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outside. So nozzles for spraying alcohol 
were mounted on the outside of the 
windshield. This proved to be a source 
of double trouble. Pilots soon began re- 
porting hazardous alcohol fumes in the 
cockpit. And in soaking up too much 
alcohol, the plastic windshields had be- 
come “crazed,” so they had to be put 
away and replaced by Plexiglas of higher 
craze resistance. A protective coating 
also was used to increase further their 
resistance to breakdown. 

Solving the problem of fumes in the 
cockpit took a little longer. 

► Scoop Changed— After a considerable 
lapse of valuable time, CV engineers 
discovered the airflow and shape of the 
windshield combined to send alcohol 
sluicing into the special cockpit heater 
airscoop. To make certain this was the 
cause of the fumes, the scoop was 
blocked off and essence of peppermint 
substituted for alcohol for investigative 
and safety reasons during tests. 

But now the odor of peppermint pre- 
vailed throughout. Eventually, the en- 
gineers concluded the airscoop was the 
main trouble, but that the canopy and 
access panels near the cockpit also 
should be sealed better. Fumes finally 
were eliminated by re-locating the 
scoop and providing tighter sealing. 

By keeping full steam on the project 
and tackling all obstacles with per- 
sistance, CV rapidly weaved in and out 
of similar large and small problems and 
managed to turn out the first six F4U- 
5NL winterized Corsairs 20 days ahead 
of schedule, 10 weeks after the first 
emergency call from the Navy. 


OUR EXPANDING 
INDUSTRY 


Convair Guided Missile division, San 
Diego, leased 79,000 sq. ft. of building 

S ace at Los Angeles County Fair 
rounds to provide interim engineer- 
ing, experimental shop and laboratory 
activities until the company's Pomona 
plant opens. Convair will vacate the 
fair grounds location by Aug. 1. . . . 

Airponcnts, Inc., Hasbrouck Heights, 
N. J., has been formed to overhaul and 
test aircraft components. Founder and 
general manager is Samuel Lipton, for- 
merly sales and service manager for 
Standard Aircraft Equipment Co. . . . 

North American Aviation was sched- 
uled to begin building T-6 trainer spare 
parts at Fresno Air Terminal on Nov. 
19. . . . 

American Pullmax Co., Inc., Chicago, 
has taken on exclusive sales representa- 
tion in this country for the Swedish- 
made Koping high-speed lathes, from 
16 in. to 40 in. sizes. 
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Where PRECISION GEARS 
assure a gentle lift! 


The Bell HTL-4 ami H-13D Helicopters are 
primarily used to bring battle wounded out, and 
do it fast . . . carrying them in their comfortable, 
warm, safe litters. 

In Korea, the U.N. High Command says, the 
HTL-4 and H-13D saved 7500 lives in less than 
ten months! 

We make the precise rotor transmissions for the 
HTL-4 and H-13D that assure a positive, smooth, 
gentle lift as the helicopter floats the wounded off 


the ground and soars swiftly to a base hospital. 

Precision ... in design and production. That 
is what we have been doing for 37 years. Now 
90% of our defense work is on aircraft and ord- 
nance contracts ... for one part or a million . . . 
and all to the highest precision standards ! 

All this gives us inward satisfaction . . . satis- 
faction because through our products, we are 
aiding our fellow man, and helping to build our 
nation’s defenses. 



engineers and manufacturers 
Springfield, Ohio 





free your 
draftsmen 
from tedious 
lettering 
jobs ... 7 


BILLS OF MATERIAL, SPECI F I CAT I ONS 
NOTES ETC... ALL EXPERTLY LETTERED 

BY YOUR TYPIST 

ON A VAR I -TYPER LETTERING MACH INE. 



TYPE FACES ARE INSTANTLY AND EASILY INTER- 
CHANGEABLE OFFERING HUNDREDS OF DIFFERENT 
SIZES AND STYLES FROM WHICH TO CHOOSE. 


AVIONICS 
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EXPERIMENTAL circuitry panel for radar station is checked by Ryan engineer. 

Down Goes Size of Airborne Radar 

Rvan engineers tackle subminiaturization problems such 
as beating, pressurization and vibration resistance. 


Subminiaturc airborne radar stations 
are being built experimentally to meet 
tile day when no more space than a 
“small package” will be allotted in air- 
craft design. 

These pinpointing aerial probers, un- 
der development at Ryan Aeronautical 
Co., are being so compacted that the 
unit "brain” probably will be housed in 
cylinder measuring less than 1 ft. in 
diameter and 2 ft. long. 

► Small for Big Job— Tubes, resistors 
and coils generally are no larger than a 
paper clip or key and arc tied to a maze 
of wiring, with some strands as thin as 
.003 in. 

Embodying all the intricacy of the 
large ship-and-shorc installations or the 
medium-size stations in anti-submarine 
planes, the package radar will have to be 
automatic because of limited space. 

Main components will be the usual 
intelligence head, electronic circuitry 
and a power supply section. 


The brain transmits energy which, 
when reflected back, is received by a 
midget antenna feeding into electronic 
circuitry for amplification and “analy- 
sis,” then channeled for control func- 

► Many Problems — Miniaturization 
brings with it many problems the de- 
signer must solve. 

• I leat. The closely packed electronic 
tubes and associated components give 
off a lot of heat, hence temperature con- 
trol of the subminiature radar is a major 
problem. Answer to tin’s lies in the ar- 
rangement of heat-conducting chassis, a 
difficult job. At high altitudes the situa- 
tion is reversed and the extreme cold 
may make it necessary to supply heat 
through resistance strips. 

• Pressurization is another considera- 
tion. Sealing the package housing cylin- 

gas may be the answer. 

• Resistance to vibration and shock is 
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SWITCHES are known by 
the customers they serve 


Today, more airlines prefer Mele- 
tron pressure actuated switches than 
ever before. Their experience with 
Meletron instruments is proof of this 
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J. M. Walthew Co., Boeing Field, Seattle. Jomes R. Thomson, 708 Hemphill 
Street, Fort Worth. Rousseau Engineering & Sales, Montreal Airport, 
Dorval, Canada. 


another major design problem, calling 
for careful selection of mounts and 

► Design Approach— Direct design for 
subminiaturization is not always the 
initial procedure. First, the designer 
may use standard-size parts to establish 
component values and the feasibility of 
the initial "paper” arrangement of the 
parts. 

After this the submmiaturc layout 
is set up on an experimental panel, with 
wide spacing between components for 
easy get-to for adjustment and change. 
Then the various units are arranged on 
a circuit panel to check overall func- 
tioning before the required degree of 
compactness is obtained. 



Avionic Checker 


A new instrument for checking avi- 
onic equipment is being offered by the 
Bristol Engineering Corp., Lincoln 
A vc. and Pond St.. Bristol. Pa. Unit 
is designated Model 610 Multi-Power 

^T'he manufacturer says that the 
equipment contains in a single unit 
virtually all of the low voltages required 
in a normal laboratory experimental 
setup. It features two regulated d.c. 
supplies, completely independent and 
isolated from ground and each other. 
They may be used singly or in any com- 
bination with either the positive or 
the negative terminal of the supplies 
grounded. 

In addition, a filament supply, a 
negative 1 50v. bias supply and a nomi- 
nal 28v. d.c. supply are included in the 

Design features include separate 
power switches for each channel; com- 
plete fusing for all voltages; voltmeter 
and ammeter switching to monitor all 
regulated voltages; and a fused con- 
venience outlet for operating external 

The unit is available cither in a 
cabinet 1 04 in. high by 22 in. wide 
by 1 5 in. deep, or without cabinet for 
rack mounting. Cabinet unit costs 
$590; the rack mounting unit is $565. 
Delivery time quoted is from four to six 
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BY GUARDIAN SERVE ALL FRONTS! 


WHETHER FOR PEACE OR DEFENSE a great responsibility is vested in 
electrical control. In this era of defense there is an urgent demand for electrical 
controls in quantity with the highest degree of quality at economical cost. 

How efficiently Guardian Electric has moved to meet these requirements is 
convincingly told by the millions of Government Approved Controls by Guardian 
now being used in planes ... in tanks ... in communications ... in bomb releases . . . 
in radar ... in guided missiles ... in gun controls. The same excellent controls 
that helped to insure Victory in World War II! If yours is a problem of electrical 
control requiring relays, steppers, contactors, control assemblies, or the familiar 
“Guard-A-Seal” hermetically sealed relays, consult Guardian. Write. 
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Bowser Relative Humidity Testing 
Units provide and automatically 

20% to 95% at temperatures from 
+35°F. to +170°F. (Dry Bulb). 
These units are ruggedly built for 
extended service, yet feature the 
close tolerance control required for 
the testing of aircraft and electronic 
parts and equipment. The Bowser 
Humidity Unit is stainless steel 
throughout. Special accessories 
can be provided to meet specific 
requirements. 




BOWSER 

TECHNICAL REFRIGERATION 




Continental Sets Sights on Future 

Small fleet operator, soon to add seven Convair 340s, 
finds it cashes in on maintenance employe ingenuity. 


By George L. Christian 

Denver— Proper maintenance of even 
a small fleet requires alert and on-the- 
toes thinking. 

That such independent thinking pays 
off was well demonstrated to this writer 
on a visit last year to Continental Air 
Lines main overhaul base at Stapleton 
Field here. At that time, CAL was 
able to boast the lowest rate of any 
U. S. airline for unscheduled removals 
in 1949 of P&W R-2800 engines (used 
in its Convair 240s). It was second 
only to KLM on a world-wide basis 
(Aviation Week Dec. 4, 1950, p. 37). 

Now, a return visit finds CAL, with 
its sights on the future, already planning 
new and modem equipment for its fleet 
of seven Convair 340s, the first of which 
is to be delivered next September. All 
of Continental’s scheduled flights are 
currently operated with Convair 240s 
and DC-3s. In addition, the carrier has 
leased one DC-4 from Los Angeles Air 
Service for charter work. 

► New Lead— Ingenuity of CAL main- 
tenance personnel has solved many of 
the carrier’s problems, according to 
R. C. Johnson, superintendent of main- 
tenance. 

The low tension ignition leads on 
Continental's R-2800 engines leads, 
which run from the ignition manifold 
to the high tension coil adjacent to the 
spark plug, chafed at the manifold end. 
Resultant short circuiting required that 


the leads be rewired— a job requiring a 
lot of time. And new leads cost approxi- 
mately $40, Johnson said. 

So Earl Peters went to work on the 
problem and came up with a simple 
and inexpensive solution. He manufac- 
tured a new type “Y” fitting for the 
manifold end of the leads. The new Y 
incorporates a hollow space in which a 
li-in. coil of primary wiring can be 
stored. Purpose is to permit wiring to 
be pulled out for soldering to manifold 
socket. Excess wire is then coiled back 
into the storage space. 

Peters' Y saves time. It is quicker to 
manufacture the new Y and rewire new 
lead than to rewire the old configura- 
tion. Cost is negligible compared to 
installing the new leads at $40. 

Continental’s estimates of cost of the 
new assembly are: manufacture of the 
Y $2.00; additional work, $2.00; total, 
$4.00. 

Make-up and rewiring of the Peters 
assembly (both leads) can be done in 
15-20 min., according to Peters. 

► Hot Lead— CAL was also experiencing 
troubles with the short high tension 
leads running from coil to spark plug 
on the rear cylinders of the R-2800s. 
The leads cooked badly, especially when 
the engine was shut down. Results were 
that leads cracked just above the ‘'ciga- 
rette,” and solder between ferrule and 
braid melted out. 

Again Peters came to the rescue. 
Long ferrules were substituted for the 
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Bubbles for Bell Helicopters 
from Single Sheets of PLEXIGLAS 


the reasons Plexiglas is the standard material 
for transparent parts . . . throughout the avia- 
tion industry. 


To give helicopter pilots all-round visibility. 
Bell Aircraft Corporation blows big bubbles 
from single sheets of Plexiglas. Each of the 
rigid, transparent enclosures on a Bell H-13D 
has a hundred and twenty-five square feet of 
surface area — four times the area of the flat 
acrylic plastic sheet from, which it is formed. 
Such enclosures demonstrate the clarity and 
formability of Plexiclas. Add to these visible 
advantages the hidden properties of this acrylic 
plastic — strength, light weight, dimensional 
stability, resistance to weather — and you have 


Backed by years of experience in working with 
plane manufacturers, our laboratories and ser- 
vice departments are always ready to assist you 
in the aviation applications of Plexiclas. If 
you do not have a copy of our new Handbook 
For Aircraft Engineers — write for one. It will 
help you make best use of the material in the 
design and installation of aircraft enclosures. 
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Cost of the lead is negligible, but 
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The modifications not only saved a 

S I deal of money, but now the new The special mixture lie devised ci 
tension leads go a full engine over- sists of about 85% micro-crysti ' 
period, whereas the original con- high-melting point wax (180F), 

! t r ofd e AvUTIONWEEK n8 ' ne P? int , W ? X . < 1 54F > 


run, Johnson 

► Connectors- 
cal connectors 
pecially 
ing to Cont 
connectors have 
count of thei 
tematically 

the Scintilla plug. Currently, p 
plant sections are 100%’ Sy 
equipped, says CAL. 

► Better Batteries— \Vlien you reduce 
battery repair (for leakage) 
a week to zero for a s' 
you’ve got something. 
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ting point wax (154F) plus 
the dibutylphthalate plasti- 

Hc has also developed a non-chip- 
jarng, non-peeling plastic tip for s ' ' 
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BRANIFF and UNITED AIR LINES order CONVAIR 340’s 
equipped with MONSANTO SKYDROL 

Consolidated Vultee Aircraft Corporation is 
installing Monsanto Skydrol in the new, 
44-passenger Convair-Liner 340’s, being con- 
structed for United Air Lines and Braniff 
International Airways. United’s 340’s will have 
Skydrol throughout cabin superchargers and 
hydraulic systems; Braniff’s ships will employ 
Skydrol in the cabin superchargers. 

Skydrol, the fire-resistant-type hydraulic fluid, 
offers greater protection to planes in flight and 
on the ground. Skydrol is an excellent lubri- 
cant . . . lengthens the life of working parts in 
hydraulic systems . . . gives substantial savings 
in maintenance costs. 

Specify Skydrol for new planes . . . change to 
Skydrol in ships you have in operation. For 
complete details, write MONSANTO CHEM- 
ICAL COMPANY, Organic Chemicals Division, 
1700 South Second Street, St. Louis 4, Missouri. 
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HIGH-STRENGTH, CLOSE-TOLERANCE 

FASTENERS 

for the AVIATION INDUSTRY 



Several decades' experience in the manufacture of fasteners for 
the most critical applications is your assurance of complete reliability 
in every SPS Aircraft Product. 

The finest equipment, workmanship and "know-how" are lavished on 
these vital aircraft parts. This has resulted in widespread acceptance 


SELF-LOCKING NUTS 



For further information on products shown in this ad- 
vertisement please address departments listed. In- 
quiries on other aircraft parts should be addressed 
to Department 678. 


built its own 1 10-gal. ADI fluid mixing 
tank. Novel arrangement is a pump 
which mixes the fluid (50% alcohol, 
50% distilled water) and simultane- 
ously filters out impurities. 

• Spark plug cleaning. CAL has its own 
way of chemically cleaning BG plugs. 
An oxidized solution of ammonium 
acetate is used to dissolve away lead 
compounds-an operation that takes 
5-10 min. 

Then, ceramic cores are tumbled in 
a hodge-podge mixture of 4-penny fin- 
ishing nails, pumice, Duz soap, phos- 
phate and water for two hours. Con- 
tinental maintenance personnel claim 
that this cleaning method is more effec- 
tive and economical than doing it by 
sand blasting. 

• Maintenance touring truck. CAL has 
found an inexpensive yet effective way 
to keep line station equipment ship- 
shape and shiny. 

A 2-ton Ford truck makes a tour of 
every station once a year. During the 
2-3-month trip, the driver-maintenance 
crew performs all the light maintenance 
required at each station. Car fenders arc- 
straightened, loading stands are re- 
paired, all equipment needing a paint 
job gets a fresh coat— that station re- 
ceives a general house cleaning from 
the crew. 

• Cabin supercharger overhaul. The 
carrier is sending personnel to Mid-Con- 
tinent Airlines’ overhaul base at Minne- 
apolis to study MCA’s overhaul set-up 
for Convair cabin superchargers which 
CAL plans to adopt. This is another 
step Continental is making toward self- 
sufficiency. 

When Continental takes delivery of 
the seven Convair 340s (first plane is 
scheduled for delivery in September, 
1952, the last in April, 1953) it will 
have as speedy and efficient a fleet of 
aircraft as any "carrier of comparable size 
and resources in the country. Steadily 
rising payloads seem to underwrite the 
wisdom of this expansion. 


UAL To Install E-P 
Control Systems 

Eclipse-Pioneer division of Bendix 
Aviation Corp. announces that 83 
Flight Path Control systems have been 
purchased by United Air Lines. Of 
these, 44 will be installed on DC-6s, 
20 on DC-6Bs, the rest are spares. 

Flight Path Control, an Eclipse- 
Pioneer development, ties the ILS local- 
izer and glide path beams into an air- 
craft's automatic pilot, allowing the 
latter to control the plane to fly pre- 
cisely along the two beams. This re- 
lieves the captain of actually piloting 
the plane when letting down under in- 
strument conditions. The pilot, how- 
ever does take over manually and land 
the plane when he is contact. 
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Gel this Engineering Data Check Sheet Free 
A simple way to check the information and 
data on which to determine the runway lighting re- 
tirements for your airport. Sent free on request tc 
airport managers and others concerned 
with runway lighting installations. 
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